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THE PANAMA CANAL TREATY. 

A most important step has been taken toward the 
solution of the Isthmian Canal problem by the sign 
ing of a treaty by Secretary Hay and the Colombian 
Minister for a perpetual lease of the strip of land 
through which the Panama Canal is located. By this 
treaty the sudden deadlock in the negotiations 
which was produced by the declaration of the Co- 
lombian government that it would have to be con 
sulted before the selling of the Panama Canal 
Companys property was consummated, is removed, 
and the company is granted, unreservedly, the power 
to dispose of its entire right, title and interest to the 
United States, while all the questions relating to land 
franchises revenue rentais, et¢ are satisfactorily 
settled A strip of land six miles in width is to be 
perpetually leased to the United States, the lease to 
run by hundred-year periods and to be renewable at 
the option of the United States. By this treaty, the 
terminal cities Panama and Colon, the waters of the 
terminal harbors, and the islands adjacent, are brought 
under the control of the United States government 
While no definite price is fixed by Colombia for these 
concessions, on the ratification of the treaty the United 
States is to pay to Colombia the sum of seven million 
dollars, in exchange for which Colombia foregoes all 
revenues from rental and from every other source con 
nected with the canal for a period of fourteen years 
from the date of the final ratification Meanwhile the 
terms of the rental are to be agreed upon This may 
be either a lump sum paid in cash or an annual stipend 
to be paid for the remaining eighty-six years of the 
lense. Should the two governments disagree as to the 
terms of the rental, the question is to be decided by a 
tribunal of five members, two named by the United 
States, two by Colombia, and the fifth to be the pre 
siding member of the Hague International Arbitration 
Court, or the president of one of the republics not 
allied to either party This important document is 
not, as has generally been supposed, a mere protocol, 
but it is a full treaty, and as such will probably be 
ent to the Senate by the President immediately upon 
the passage of an act authorizing the construction of 
the canal 

-—--- ae ee 
GREAT STEAMSHIP COMBINE. 

The many rumors that there was to be a combina 
tion on a colossal scale of the interests of some of the 
largest transatlantic steamship companies, have proved 
correct Five of these companies, the White Star, 
Dominion, Leyland, Atlantic Transport, American and 
Red Star lines, with an aggregate tonnage that is 
estimated at nearly 850,000 tons, have been merged 
under the direction of J. Pierpont Morgan who, since 
the announcement of this important co-operation, has 
talked very freely concerning the aims and purposes 
of the movement rhe capitalization of the consoli 
dated companies is estimated to be in the neighbor 
hood of two hundred million dollars, which fairly well 
represents the value of the property absorbed. Accord 
ing to the General Manager of the American Line, 
while the control of the company will be held in this 
country, it will be a strictly international organiza 
tion, fostering the various companies included in the 
consolidation, preserving their autonomy, and giving 
every respect to their national and local surroundings 
The avowed object of the combination is to afford bet 
ter transatiantic service at a decreased cost Hitherto 
the trade has been conducted extravagantly; and as a 
result of the conflicting interests, the sailings of the 
various steamers have not been arranged on the basis 
which would be most convenient and profitable, either 
to the companies or to the public. Other advantages 
expected are more uniform rates, a better distributien 
of traffic over the American and Canadian seaports, 
and additional lines on the Pacific and to South 
American ports, as the growth of traffic may be found 
to justify them. With lines already established be 
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tween Great Britain and Australia and New Zealand, 
and with intimate connections with the Far East, the 
combine will be in the position to distribute American 
manufactured products throughout the world on 
through bills of lading, and to avoid the expense of 
transshipments which are incurred under the present 
arrangement. 

It is claimed that the combination has no relation 
whatever to the question of the Subsidy Bill. Should 





the bill as considered by the Senate become law, of 
all the 850,000 tons owned by the combine, only a few 
vessels of the American Line could fly the American 
flag, and this for the rea.on that registry would be 
granted only to American-built vessels. Moreover, the 
company frankly admits that, failing the passage of 
the bill, they will build their ships in the cheapest 
market; which means that, as it costs twenty per 
cent more to build here than in Great Britain, the 
orders for new ships will go to British yards On 
the other hand, should the Subsidy Bill be passed, 
there is no question that all the new ships for the 
combination, or a greater part of them at least, will 
be constructed in American yards and a powerful im- 
pulse will thus be given to the shipyards of this 
country. 

- Oo — 

STEERING WITH TWIN-SCREW ENGINES. 

The advantages of the twin-screw system of pro- 
pulsion of steamships have been proved once more 
in the case of a disabled Atlantic steamship. In this 
case it was the “Deutschland,” the fastest of the trans- 
atiantic liners, that got into trouble, her rudder hav- 
ing been carried away at a point 400 miles west of 
Bishop’s Rock. To a single-screw ship this disaster 
would have meant complete disablement; for although 
smaller vessels have been steered by jury rudders con- 
sisting of floating spars towed astern of the vessel, 
no such makeshift device could be rigged up that 
would control a 23,000-ton liner As it was, however, 
by means of signals sent down from the bridge to the 
engine room it was possible to keep the great vessel 
on a true course, the port or starboard engine being 
given more or less steam to counteract the veering of 
the vessel as she sheered io port or starboard It is 
conceivable that in ordinary weather a _ twin-screw 
ship would experience but little delay from an acci- 
dent which, happening to a big liner of a dozen or 
fifteen years ago, would have rendered her completely 
helpless. 

—_—— —b> ee —_ 
COMBINING THE AIRSHIP AND THE AEROPLANE 
Commenting in a ! t issue upon the present 

prospects of suc f aerial navigation, we pointed 
out that the great difficulty in constructing a pra 
ticable balloon airship was the great surface presented 
by the balloon to the wind, and the impossibility of 
producing a light motor of sufficient power to hold the 
airship against any but the most moderate winds. 
We also showed that the inherent difficulty of the 
aeroplane was its lack of what might be called static 
stability, and the difficulty of controlling the machine 
in making landings. The strong point in the one type 
is the weak point in the other. The airship can float 
and possesses stability, but its bulk and weight are 
fatal to speed and control. The aeroplane has no ca- 
pacity for flotation and soaring except when in moticn, 
and in its present stage of development it is a con- 
trivance full of the greatest risk to life and limb. On 
the other hand, it is by far the lighter type of the 
two, and if the problem of control can only be solved 
the questions of securing high speed and a wide radius 
of action, are merely a question of the production of 
a motor of great power for a given weight. 

Just at present the most successful work in aerial 
navigation seems likely to be accomplished by a com 
bination of the two types. Elsewhere in our columns 
we illustrate a machine built upon this principle, which 
is now being constructed for the British War Office. 
It is_a true airship, of the type constructed by Count 
von Zeppelin and again by Santos-Dumont, the lifting 
capacity of the gas balloon being five tons. At the 
same time it is a true aeroplane, with a lifting ca- 
pacity due to its planes of nearly a thousand pounds. 
The flotation of the device will be secured by the bal- 
loon, and the raising and lowering will be accomplish- 
ed by the manipulation of the aeroplanes. We con 
fess that apart from the fact that so conservative a 
body as the British War Office have entered upon the 
construction of a full-sized machine, there are features 
in the design of Dr. Barton which give reason to 
expect good results. Although it is only 180 feet long, 
as against a length of over 400 feet for the Count von 
Zeppelin balloon, its motors have a combined horse 
power of 135, which is much the largest installation yet 
placed on an airship. Zeppelin’s great machine had 
only 32 horse power, while the new machine, No. 7, of 
Santos-Dumont with which he will experiment in this 
country, has a total of only 80 horse power The 
combination of the balloon and the aeroplane should 
give an extreme nicety of lifting and lowering control. 
while the provision of water tanks at either end of 
the platform and an automatically-controlled circula 
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tion is a mechanical feature which will commend it 
self to every engineer. In view of the great horse 
power, the expected speed of 20 miles an hour is de- 
cidedly conservative. 
— a+ o> a ——— 
SANITARY CONDITION OF STREET CARS. 

In view of the not inconsiderable portion of their 
time that the busy workers of a great city spend every 
day in the street cars, it must be admitted that the 
great importance which is attached by medical men to 
the sanitary condition of these cars is completely jus- 
tified. For the average citizen there is not merely the 
long morning and evening ride to his place of busi- 
ness, but for many of us there is to be included much 
other time spent on the cars during the working 
hours of the day, and to this must frequently be added 
a ride of grehter or less length to and from the theater 
or other place of entertainment at night. 

Under normal conditions, with a car only com- 
fortably filled, the air, especially in the winter-time 
when ventilators and doors are kept tightly closed, 
is none of the best; and in the rush hours by day, 
and the theater hours at night, when the cars are 
jammed to the very doors and even to the steps of the 
platforms, the air is polluted to a point at which it be- 
comes positively injurious to health. In the current 
issue of the SuprLeMENT will be found an article by 
Dr. George A. Soper, of this city, dealing at consid- 
erable length with the sanitary condition of street cars 
in which the oft-repeated assertions as to the in 
sanitary condition of street-car travel are substantia(eJ 
by carefully-ascertained statistics. The physiological 
effects of poor ventilation are given as reduction of 
heart-action, increase in the rate of respiration, ten 
dency toward headache, loss of appetite, reduction 
of vitality, nervous exhaustion and, in severe cases cf 
delicate organization, the result of breathing vitiated 
air will be shown by nausea. Furthermore, the abiliiy 
to resist disease is greatly lessened where the ventila- 
tion is poor. The tissues of the air passages of the 
noce and throat, which normally have the power of re- 
jecting or destroying dangerous bacteria, become im- 
paired, and the entrance and development of the organ- 
isms Which are the cause of bronchial and pulmonary 
disease is favored. 

The inefficient ventilation in street cars, particularly 
during the rush hours of the winter season, is too 
painfully evident, especially to those who are at all 
sensitive to vitiated atmosphere, to need much practi- 
cal demonstration; but accurate analyses which have 
been made of samples of air taken from street cars, 
elevated cars and from trains running in the various 
tunnel systems both in this country and abroad, prove 
that the distress experienced by the “fresh air fiend” 
is only too well founded on physiological facts. Fresh 
air contains about three parts of carbonic acid, and air 
which has passed through the lungs, 441 parts of car- 
bonic acid per 10,000 volumes, and the air of inclosed 
spaces becomes “close” when carbonic acid exists to 
the extent of about five parts per 10,000 volumes; 
hence, Dr. Soper deduces that about 50 cubic feet of 
fresh air should be admitted to each car every minute 
for each person it contains. It is perfectly certain that 
no such ventilation takes place, at least in the winter- 
time, and analyses of samples of air taken from cars 
in New York showed that they contained as much as 
26.2 parts of carbonic acid gas as against the three 
parts found in fresh air. On account of the less fre- 
quent opening of the doors, it has been found that on 
the elevated roads the percentage is higher, samples 
having been found to contain as high as 31.2 parts of 
carbonic acid. A table showing the amount of this 
poison in the air in various tunnels and street cars 
proves that the worst offender is the Mont Cenis tunnel, 
with 107 parts per 10,000 volumes. The Mersey tunnel, 
Liverpool, showed from 7.4 to 26.4 parts, and the 
South London Electric Railway tunnel from 8.4 to 10.8 
parts. These results on electric roads are to be com- 
pared with those shown in the steam-operated Metro- 
politan Railway tunnel, London, where there was a 
maximum oi 89.4 parts. In the Boston subway, the 
samples contained from 6.63 to 9.45 parts, while an 
electric car in the Boston subway showed a maximum 
of 24.97 parts. 

This subject should have particular interest just 
now in view of the subway systems which are being 
constructed in this and other cities. We believe our 
tunnel Commissioners are relying upon the piston-like 
action of the trains themselves in passing through the 
tunnel to serve the purpose of ventilation, the theory 
being that the movement of the train carries a body 
of air in front of it and sucks in at the stations and 
various openings fresh air from above. We fear that 
the expectations based upon this theory are liable to 
disappointment in the case of the new subway, for 
the reason that the conditions are not parallel to those 
obtaining in the tube tunnels, say of London, where 
there is only one track laid in each tunnel and the 
train is built so as to conform to the section of 
the tunnel, and nearly fills in the entire space. No 
doubt the passage of a train through a tube of this kind 
loes act with an expelling force upon the air in front 
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and acts by suction to draw in fresh air at the sta- 
tions; but on a four-track road the passage of one 
train can do nothing more than produce a certain 
amount of eddying in the atmosphere and certainly 
can have no general effect of renewing the whole body 
of air in the tunnel. At the same time it must be re- 
membered that the problem of air renewal is simpli 
fied by the fact that the subway lies very close to the 
surface, and not, as do the London tubes, 66 or 80 feet 
pelow it. The use of electric traction will, of course, 
preclude any such state of things as revealed by the 
89.4 per cent of carbonic acid gas that was found in the 
steam-operated tunnel of the Metropolitan Railway, 


London. 
—- Oem O”t— 
LORD KELVIN—ENGLAND’S GREATEST LIVING 
SCIENTIST. 


Although a Scotchman by descent, Lord Kelvin was 
born in Belfast, in 1824 His father, Dr. James Thom 
son, was a well-known mathematician in his day, who 
filled the chair of mathematics both at the Royal Bel 
fast Academical Institution and at the University of 
Glasgow. From his father the present Lord Kelvin 
clearly imbibed that taste for mathematics which 
marks all his scientific investigations. Together with 
his brother, Thomson studied at Glasgow College. 
From Glasgow he went to St. Peter’s College, Cam- 
bridge, graduating in 1845. That his main work at 
Cambridge was mathematical goes without saying. 

Even before his Glasgow student days came to an 
end, William Thomson’s original work in science 
had begun. His first mathematical papers, written 
before he entered Cambridge, discussed the Fourier 
mathematics, then but little known. In 1842, when 
but seventeen years of age, he published a paper on 
“The Uniform Motion of Heat in Homogeneous Solid 
Bodies and Its Connection with the Mathematical 
Theory of Electricity.” Even in that early paper he 
points out the analogy between certain problems in 
the conduction of heat and in the mathematical theory 
of electricity and magnetism: and he shows how to 
make use of solutions of the one set of problems in 
order to arrive at important conclusions with regard 
to the other. The papers which we have mentioned 
were followed by a treatise on “The Linear Motion 
of Heat 
fully applied to the question of “geological time.” 


which contained principles later so power- 


Owing to the very limited amount of space at our 
disposal it is impossible even to mention the many 
papers with which Thomson enriched the literature 
of pure physics. In the early forties electricity was 
passing through a transition stage. The discoveries 
of Faraday had opened up an unsuspected field. The 
function of the dielectric had been discovered and 
traced out; and the doctrine of lines of force had 
been expounded. Thenceforth action at a distance, 
so far as electricity and magnetism were concerned, 
Was a notion of the past—an hypothesis utterly un- 
tenable and incapable of representing the facts of the 
case. Thomson eagerly grasped this truth; and us- 
ing the new discoveries as the basis of his mathe- 
matical investigations, gave to them a mathematical 
form, which rendered them of practical service to 
later electricians 

Thomson's early investigations were soon translated 
into the language of “the potential;” and the connec- 
tion was established between these results and the 
theories of energy, with which Joule was just then 
concerning himself rhus it was that Thomson, at 
the early age of twenty-one, become the exponent of 
doctrines, the full value of which ean scarcely be 
said to have been appreciated until he had reached his 
fortieth year. In 1867, the word “potential,” which is 
now one of the stock terms familiar to every electri 
cal student, was unknown, except to a few advanced 
mathematicians 

At twenty-two Thomson was elected Professor of 
Natural Philosophy in the University of Glasgow—a 
chair which he has filled with honor and distinction up 
to the present time 

As we have already seen, even in his student days, 
Thomson had been attracted to the dynamical theory 
of heat. He was one of the first to appreciate the im- 
portance of the work of Joule. One of his earliest 
Papers on thermo-dynamics shows how the theory of 
Carnot may be adapted to the modern doctrine of heat. 
Thomson's papers on the subject of thermo-dynamics 
constitute one of the most valuable and most remark 
able contributions made to modern physical science 
In 1852 the principle of the dissipation of energy was 
_@Mnounced, in connection with which experimental 
determinations were undertaken both by Joule and 
Thomson. More than one joint paper of rare value 
was contributed by these two life-long friends 

In 1855 and 1856, the problem of ocean telegraphy 
was placed before scientific men for solution. Thom 
Son ardently threw himself into the work and gave 
to the world the first practical solution. Only a brief 
account of this, his most important practical work, 
can here he given 


Following the experiments of Fr aday, Thomson 
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had investigated mathematically the retardation of 
signals, and had formulated the law of squares, now 
so familiar in telegraphy. When the possibility of 
laying down a cable across the Atlantic was discussed, 
he pointed out that a conductor 2,000 miles long, un- 
less of unprecedentedly large cross section, might prove 
a commercial failure, on account of the slowness of 
the transmission of signals The warnings of Thom- 
son were not heeded. It was only when the 1858 
cable was completed that the full force of his conten- 
tion was appreciated. When Whitehouse, Thomscn’s 
rival, failed to make good his promises of transmit- 
ting messages at a fair rate of speed, Thomson was 
sent for by the directors of the company, and asked 
to provide an instrument that would satisfy the con- 
ditions necessary for its success. 

Experimenting with the reflection of the image of 
a candle thrown from his concave eye-glass on a 
sheet of white paper in a fairly lighted room, Thom- 
son judged that the flame of a paraffine lamp reflected 
from a silvered mirror would give an image bright 
enough for the convenient reading of telegraphic sig- 
nals. Such was the germ of the mirror-galvanometer. 
Mirrors and instruments were soon made; and in 1858 
the mirror-galvanometer was successfully applied to 
the cable. The instrument is the first of Thomson’s 
many inventions. With characteristic generosity he 
had intended to abandon the instrument to the public, 
but was finally induced by the company to take out 
patents. The fruit of his labors in developipg the 
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sounding machine and the mariner’s compass he was 
also willing to leave unprotected. Sounding by piano 
wire was offered to the Admiralty, as well as the 
compass; but he found in each case that the only 
way of securing public attention to inventions was 
to patent them and work the patents. 

In 1867 the siphon-recorder was invented and pat- 
ented by Thomson. Three years later it was used 
on ocean telegraph cables. Up to the present time the 
mirror-galvanometer and the siphon-recorder are the 
only instruments by which signals are read on very 
long submarine lines 

For five or six years he devoted himself to electri- 
cal problems of transcendent difficulty. Almost every 
department of electricity bears the impress of his 
work. That a scientist of his attainments should have 
received honors from every country in the world is 
but a small acknowledgment of the valuable work he 
has done in modern science. He succeeded Sir George 
Gabriel Stokes as president of the Royal Society in 
1890, and was created first Lord Kelvin in 1892. He 
is a Fellow of almost every scientific society of note 
throughout the world, bears degrees conferred upon 
him by half the universities of Europe, and has re- 
ceived numerous medals for his eminent inventions 
and discoveries. The present is not Lord Kelvin’s 
first visit to this country. In 1876 he was a judge at 
the Centennial Exhibition. In 1884 he visited America 
to attend the Montreal meeting of the British As 
sociation. In 1897, the date of his last visit, he at- 
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tended another meeting of the British Association held 
at Toronto. 
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THE HEAVENS IN MAY. 
BY HENRY NORRIS RUSSELL, PH.D, 

In concluding our description of the zodiacal light 
last month, we referred to the fact that, under fayor- 
able conditions, it can be seen to extend entirely 
across the sky as a very faint band of light which, in 
the region that lies opposite the sun, brightens into a 
faint spot of light. 

This spot is commonly known by the German name 
Gegenschein—a glow in the sky. ; 

The Gegenschein is one of the faintest objects 
known; yet it is easier of observation than has often 
been supposed. 

The observer should glance rapidly across the sky 
from the zenith to the horizon. A few such sweeping 
glances will probably convince him that there is a re- 
gion some distance above the horizon where the back 
ground of the sky is sensibly brighter than in the re- 
gions above or below it. This region lies at present in 
the constellations of Virgo and Libra. He should 
now repeat the process, sweeping the sky from right to 
left, along the brighter region previously noticed, when 
he will probably see that a certain region is brighter 
than those to the right or left of it. It can best be 
studied by glancing across it from one side to the other, 
rather than by looking directly at it. 

The position of its center among the neighboring 
stars may now be estimated, and if this position, when 
looked for on a star map, lies near the ecliptic, and 
about 180 deg. from the sun's place on it for the day 
of observation, the observer may be sure that he has 
seen the Gegenschein. 





THE HEAVENS. 

At 9 P. M. on May 15 Cygnus is rising in the north- 
east. Above it, on the right, is Lyra, and Hercules 
is farther on in the same direction. The brilliant 
Arcturus high up on the southeast of the zenith, marks 
the position of Bootes, and the little circlet of corona 
lies between it and Hercules. The intertwined con- 
stellations of Ophiuchus and Serpens fill the large 
area below them, while the red Antares, low in the 
southeast, shows that Scorpio is rising there. 

Virgo lies south of the zenith, its brightest star, 
Spica, being nearly on the meridian. Libra lies be- 
tween Virgo and Scorpio. Leo is southwest of the 
zenith, and Hydra stretches its ungainly length belo, 
it. Canis Minor, Gemini and Auriga are near the 
western and northwestern horizon. 

Ursa Major is above the pole on the left, and Draco 
on the right, while Cassiopeia and Cepheus are be 
low the pole, near the northern horizon. 

THE PLANETS. 

Mercury is evening star throughout the month. Aji 
first he is too near the sun to be seen, but later on 
he is remarkably well placed for observation. His 
distance from the sun is greatest on the 28th, when 
he sets two hours and twenty minutes later than the 
sun. He can therefore be well seen in the northwest, 
much less involved in the twilight than usual. 

Venus is conspicuous as a morning star, rising 
about two hours and a half before the sun. 

Mars is also a morning star, but is still too near 
the sun to be observed. 

Jupiter is morning star in Capricornus. On the 
6th he is in quadrature with the sun, and is due south 
at 6 A. M. 


Saturn is morning star in Sagittarius and is due 


south at 4 A. M. in the middle of the month 

Uranus is in Ophiuchus, coming to the meridan at 
1:40 A. M. on the 15th. Neptune is in Gemini, too 
near the sun to be seen. 

THE MOON. 

New moon occurs on the afternoon of the 7th, first 
quarter on the morning of the 14th, full moon on that 
of the 22d, and last quarter on that of the 30th. 

The moon is nearest us on the 8th, and farthest away 
on the 23d. 

She is in conjunction with Venus on the 4th, Mars 
on the 7th, Mercury on the 8th, Neptune on the 10th 
Uranus on the 23d, Saturn on the 27th, and Jupiter 
on the 28th. On the 19th there occurs an occultaticn 
of the bright star Spica, in Virgo. As seen from 
Washington, the star disappears behind the moon's 
dark limb at 1:48 A. M., and reappears at the other 
side of the moon 47 minutes later. This interval 
will be longer for places north of Washington, and 
shorter for those south of it. 

On May 7 there occurs a partial eclipse of the sun 
As it is visible only in New Zealand and the Pacific 
Ocean south and east of it, it is of little importance 
to us. 

Princeton, N. J., April 19, 1902. 
i 

Captain Morse, Chief Signal Officer of the Depart- 
ment of California, has received orders from the War 
Department to open negotiations for the installation 
of a system of wireless telegraphy between army 
stations in Alaska. 
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NEW AIRSHIP UNDER CONSTRUCTION FOR THE 
BRITISH WAR OFFICE, 
BY OUR ENGLISH CORRESPONDENT 

The designer of the airship which is herewith illus 
traied, Dr. Barton, of London, England, after devot 
ing the past two decades to the practical study of aerial 
navigation, has closed a contract with the British 
War Department for the construction of an experi 
mental airship, on the lines of the model herewith 
illustrated, which is built on a scale of one-twelfth. 
Special interest attaches to it from the fact that it 
combines the good qualities of both the airship and 
the aeroplane 

The cigar-shaped balloon measures 180 feet over all, 
with a maximum diameter of 41 feet. The greatest diam- 
eter occurs at a point 72 feet 
from the bows. It is divid 
ed into three compartments 
The diaphragms, or dividing 
walis, are built loosely, and 
are fitted with a special con 
trivance to permit the pass 
age of the gas from on¢ 
compartment to another, at 
will, the necessary action 
for this purpose being con- 
trolled from the car, as fol 
lows In the central com 
partment is a balloonette of 
12,000 cubie feet capacity, 
into which air, at a pressure 
of approximately one atmos 
phere, is pumped, to com 
pensate for any leakage that 
may possibly occur in the 
balloon, and which is let out 
when the hydrogen expands, 
so that none of the gas is 
lost, while the whole struc- 
ture is kept rigid The 
balloon has a capacity of 
144,000 cubic feet of hy 
drogen which, together with 
the 12,000 cubic feet air ca 
pacity of the balloonette, 
represents an aggregate ca 
pacity of 156,000 cubic feet, while its lifting capacity 
will be roughly 10,000 pounds 

The balloon is built of varnished Japanese silk, and 
over this is fitted a “chemise” covering, in the edge of 
which are sewn fine strips of bamboo, bound together 
80 as to form one long suspending rod, to which are 
attached the cords that run down to the aeroplane 
frame. This bamboo is continued up over the nose to 
almost the largest diameter of the balloon, and through 
the side pieces as well as over the ends. These pieces 
are all connected by bamboo bound together in a simi 
lar manner and fastened in gussets in the chemise. 

The aeroplane frame is 120 feet from end to end. It 
is built of tubular steel throughout To this frame 
are fitted the three sets of horizontal aeroplanes, three 
to each set, which constitute the salient feature of the 
Barton airship. One set of aeroplanes is fitted near 
ither end of the frame, and one in the center. The 
slats are placed one above the other on the interior 
transverse bars of the frames, but are movable up 
and down in an arc, the center of which is posterior 
to the anterior transverse bars. When resting in a 
horizonta! position they are aeroplanes, but when 
raised or lowered form aerocurves. Each aeroplane 
measures 12 feet in length by 18 feet in width, thus 


giving a superficial area of 216 square feet per plane, 
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and ‘a total area of 648 square feet for each set of 
planes, while the aggregate superficial area of the 
three triple sets is 1,944 square feet. The aeroplanes 
are constructed of varnished Japanese silk, stretched 
out upon frames, and sufficiently supported by trans- 
verse bracings. 

The inventor, in the combination of the aeroplanes 
with the balloon, has availed himself of the results 
of Mr. Hargreave’s experiments with kites. The lat 
ter discovered that an aeroplane forced against the 
air at a speed of 20 miles per hour will give a lifting 
power of 2 pounds to the square foot. Dr. Barton 
in his airship has reduced Hargreave's lifting power 
per foot at the same speed to one fourth, so that even 
allowing % pound lifting power per square foot, with 
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1,944 square feet, which is the total superficial area 
of three triple sets of aeroplanes in his machine, a 
lifting power of 972 pounds results, which is equival 
ent to letting out approximately 14,900 cubic feet of 
gas or throwing out 972 pounds of ballast. 

The airship is forced through the air by six sets of 
propellers, three on each side, placed at the bows, amid 
ships and at the stern respectively. The set amid 
ships, however, is placed in a lower plane than the 
bow and stern sets. They are of the two-biade triple 
Mangin type, each propeller measuring 17 feet from 
tip to tip by 2% feet maximum width. Each pair of 
propeller sets is driven by a 45 horse power four-cylin- 
der petrol engine and the thrust obtained will be 900 
pounds, estimating a force of 20 pounds per horse 
power. As there are three sets of engines, one for 
each pair of propellers, the aggregate horse power is 
135, which produces a total thrust of 2,700 pounds. 
Dr. Barton, however, anticipates obtaining a force of 
25 pounds per horse power so that the aggregate 
thrust will be increased to 3,375 pounds. 

The inventor has relinquished the sliding weight or 
trail rope counterbalance, but has devised an ingeni 
ous system of automatic water balance. At each end 
of the car is a tank capable of stowing 50 gallons of 
water. These tanks are connected by two pipes, run 
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ning underneath the car. Amidships each pipe passes 
through a double pump, pumping in opposite direc. 
tions, driven by a single cylinder 344 horse power 
motor. Close to the aeronaut in charge of the steering 
apparatus is a pendulum, which is connected to cocks 
fitted to the above pipes, and controls the direction of 
the flow of water to and from the tanks. These cocks 
are opened or closed automatically according to the 
swing of the pendulum. When the ship is perfectly 
horizontal, the pendulum hangs at right angles to 
the deck, and both cocks are open, the water circulat- 
ing freely and evenly between the two tanks. Im- 
mediately the ship dips at either end, the pendulum 
indicates the degree of deviation from the horizontal, 
and the water is shut off from flowing from the 
raised into the depressed 
tank, while the water is 
pumped from the latter 
more freely into the former, 
thereby equalizing the 
weight and causing the ship 
to resume its equilibrium, 
Supposing, for instance, the 
engineer at the forward 
motor walks to the stern, 
As he traverses the deck the 
center of gravity is shifted, 
and the ship will com- 
mence to dip down at the 
stern. The pendulum comes 
into action, the water sup- 
ply from the forward tank 
is cut off, and the water is 
pumped from the stern tank 
more quickly into the for- 
ward tank, the operation be- 
ing continued until a vol- 
ume of water equivalent to 
the weight of the engineer 
has been discharged from 
the stern into the bow tank, 
thus compensating the re- 
ht) moval of the engineers 
weight upon the bows. The 
car is built on the latticed 
bridge principle and is 104 
feet in length. Three hundred and sixteen gallons of 
petrol are carried for the supply of the propelling 
motors. It is stored in cylindrical tanks, each of six 
gallons capacity, slung upon either side of the car, 
The War Office airship is to travel at a speed of 20 
miles per hour, and to have accommodation for seven 
men It is to be equipped with every appliance 
necessary for reconnoitering and _ signaling. For 
maintaining communication with the earth a wireless 
telegraphic apparatus is to be installed. It is to re- 
main steaming in the air for 48 hours. A French 
government firm has already endeavored to purchase 
the Barton airship, but a contract has been entered 
into between the British War Office and the inventor 
for its exclusive use by the British Military Depart- 
ment, and the essential and vital details of the ves- 
eel are maintained secret, the negotiations for patent- 
ing the invention having been interrupted by the 
authorities. The government trials are to be carried 
out in the course of the next two or three months. 





POWERFUL LOCOMOTIVE FOR SUBURBAN SERVICE. 

For suburban work, where there is frequent stopping 
and starting, the steam locomotive is at a great dis- 
advantage as compared with the electric motor, be- 
cause of the much more rapid acceleration which is 
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possible with the latter. The average speed of the 
suburban train is very largely a question of rapidity 
of starting and stopping. In regard to quick stops, 
of course, the steam and electric service are on the 
same basis, although the introduction of the magnetic 
prake, which is being applied so successfully in the 
street car service, would place an electrically-operated 
system at a great advantage, even in respect of rapidity 
of stopping. It is in the relatively slow acceleration 
that a steam suburban service is handicapped as com- 
pared with one operated electricaliy. 

With a view to handling its suburban trains with 
greater despatch, the New York Central Railroad Com 
pany has brought out a suburban locomotive of great 
size and power, of which we herewith present an il- 
lustration. The first of this class was built by the 
American Locomotive Company several months ago, 
and the service which it gave was so satisfactory that 
a later order was given for fifteen additional locomo 
tives of the same type. As will be seen from the il- 
lustration, the locomotive is carried on no less than 
fourteen wheels, consisting of a pony truck, six 
coupled drivers and a six-wheeled truck beneath the 
tender, the latter being carried on the same frame with 
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‘THE GROWTH OF THE TRANSATLANTIC STEAMSHIP. 

On July 4, in the year 1840, a little wooden side- 
wheel steamer cast loose from her dock at Liverpool 
and fourteen days and eight hours later steamed into 
Boston Harbor, amid the acclamations of the assem- 
bled citizens and every manifestation of civic pride 
and rejoicing. The little craft was the “Britannia,” 
the first of the since-famous Cunard line, and the first 
steamer to sail under regular government contract for 
the conveyatce of the transatlantic mails. In the 
accompanying very interesting diagram, showing the 
growth in size of the transatlantic mail steamship, 
we have commenced with the “Britannia” for the rea- 
son that although she was not, by any means, the first 
steamship to cross the Atlantic, she was the first to 
do so on a regular schedule. The Cunard Company 
continued for many decades to be the most prominent 
of the transatlantic steamship companies, and the suc- 
cessive vessels put afloat by this company are repre- 
sentative of the development of the steamship. The 
first seven of tiie vessels shown in our diagrams, 
therefore, are chosen from the records of the Cunard 
Company. 

The “Umbria” was the last, largest and fastest of 


maintained an average speed of 12.5 knots an hour 
across the Atlantic. Seven years previous to this the 
great Brunel had built the first iron steamship, 
“Britannia,” and the success of this vessel induced the 
company to build their next mail ship, “Persia,” of the 
same material. Launched in 1855, the “Persia” was a 
great advance in size and power on all previous vessels. 
She was 385 feet on deck, 45 feet 3 inches in beam, 
31 feet 6 inches in molded depth, and her displace- 
ment was just under 5,000 tons. With 4,000 horse 
power she maintained an average speed for the whole 
passage of 13.8 knots an hour. The “Persia” and her 
sister ship, the “Scotia,” were the last of the big side- 
wheelers. 

We have introduced into our diagram a phenomenal 
vessel which, strictly speaking, should not have any 
place in the history of the development of the trans- 
atlantic mail steamer, for the reason that she was 
never run on any reguiar schedule under a govern- 
ment contract. We refer to the “Great Eastern,” and 
she is shown in our diagram to emphasize the fact that 
she was fifty years ahead of her time and, in fact, 
anticipated in point of size such vessels as the modern 
“Oceanic” and “Celtic.” The “Great Hastern” was a 
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the boiler and engines. The barrel of the _ boiler, 
which is of the straight, firebox 
7@ inches in diameter. The firebox is 93 inches in 
length, 97% inches in width, and 67 inches in depth 
at the front end and 53% inches at the back. There 
are 365 2-inch tubes which have a total length over 
tube sheets of 12 feet. There are 2,275 square feet of 


wide type, is 


heating surface in the tubes, and 162 square feet in 
the firebox, making a total heating surface of 2,437 
Square feet, while there are 62 square feet of grate 
surface. The steam pressure is 200 pounds to the 
Square inch. 

The cylinders are 20 inches in diameter by 24 inches 
Stroke, and the driving wheels are 63 inches in 
diameter. The slide. vaives are of the piston type 
with inside admission and 5™% 
full gear. 


inches travel when in 
The engine frames are narrowed down to 
Plate form where they extend under and support the 
tank. 

The weight of this fine engine in working order is 
216,000 pounds, of which 128,000 pounds is on the driv- 
ing wheels. The tender has a capacity of 3,700 gallons 
of water and 5 tons of coal. 
the heaviest and most powerful engines ever made for 
suburban service for this or any other country. 

>+ ere 

The fifty-first meeting of the American Association 
for the Advancement of Science will this year be held 
at Pittsburg, Pa., from June 8 to July 3. Mr. Stewart 
Culin, of the University of Penn vivania, will preside 
over the section of Anthropology. 


These are considerably 


the single-screw vessels, and it was not until the 
“New York” and the “Paris” of the Inman and Inter- 
national Company were built, that the twin-screw 
steamer made its appearance on the transatlantic 
route. After this time the credit of producing the 
notable steamships of the world is jointly due to the 
Cunard Company, the White Star, and the two great 
German companies, the Hamburg-American and North 
German Lloyd. 

The “Britannia,” as we have said, was a wooden 
sidewheel steamer. Her length over all was 215 feet; 
her beam 34 feet 4 inches; her molded depth 24 feet 4 
inches, and her displacement 1731 tons. Her engines 
of 740-horse power gave her an average sea speed of 
8.5 knots an hour. She was one of four sister ships 
which were built under a seven years’ contract with 
the government, by which the company was to provide 
four steamers and despatch one of them from Liver- 
pool for Halifax and Boston on the 4th and 19th of 
every month from March to October, and on the 4th 
of each of the four winter months. For this they 
were to receive a subsidy of $400,000 per year. During 
the ten years from 1840 to 1850 the company added 
six additional wooden paddle-steamers to their fleet 
on the Atlantic and had a practical monopoly of the 
trade; but the formation of the United States Collins 
line introduced an element of fierce competition, to 
meet which two larger and faster boats, the “Asia” 
and the “Africa,” were built. They were 275 feet long 
over all, 40 feet beam, 27 feet 2 inches molded depth 
and displaced 3,340 tons With 2,400 horse power they 


splendidly-built ship, and cost no less than $3,650,000. 
She was 692 feet long on deck; 118 feet broad over 
the paddle-boxes; her beam was 83 feet; her depth 58 
feet, and her displacement about 28,000 tons on the 
draft on which she was ordinarily run, although on a 
draft of 30 feet she would have displaced 32,160 tons. 
She was driven both by paddle wheels and by screw 
propellers. Her paddle wheels were enormous affairs, 
56 feetin diameter; they were driven by a pair of two- 
cylinder, oscillating engines of 14 feet stroke. The 
screw propeller was driven by horizontal engines, and 
the combined indicated horse power of all engines was 
8,000. Her maiden trip was made from Southampton 
to New York, in 1860. The highest speed during the 
trip was 14% knots an hour, and the longest day's 
run 333 miles. Although she was a failure commer- 
cially, she proved invaluable by successfully laying the 
first Atlantic cable in the year 1866. She laid two 
more Atlantic cables in 1873 and 1874, and finally, in 
1888, she was sold and broken up at Liverpool. 

For several years the Inman line, now the American 
line, had been using the screw in place of the paddie- 
wheel, with very satisfactory results, and consequently 
the next vessel built by the Cunard Company, the 
“China,” was of the screw-propeller type. She was 
considerably smaller than the “Persia,” as the dimen- 
sions show, and her speed was about the same. It was 
about this time that the compound engine with its 
higher steam pressure and superior economy began 
to make its appearance. Simultaneously came in that 
era of long and narrow ships which was destined to 
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play such an important part in the history of the 
steamship. The Bothnia,” built in 1874, was a com- 
pound, single-screw veseel which may be taken as 
tho@oughly typical of the fashion of the day; with a 
length of 435 feet, her beam was only 42 feet 2 inches, 
giving a ratio of length to beam of nearly 1 to 10 
She was 36 feet in molded depth and of 6,834 tons dis 
placement Her speed, however, was only 13.8 knots 
an hour, or the same as that of the old paddle-steamer 
“Asia” of nearly twenty years earlier date 

Between the “Bothnia” and the “Servia’ the devel 
opment of the steamship passed through perhaps its 
most important stage; for, with the introduction of 
the Bessemer process of steel manufacture, it became 
possible to turn out steel which possessed the neces- 
sary qualities for shipbuilding and was at the same 
time moderate in price. The first steel steamer built 
for the Cunard Company and the largest and most 
powerful ship (except the “Great Eastern”) ever con- 
structed up to this time, was the “Servia,” which took 
her place on the Atlantic in 1881. This vessel was 
the wonder of her day. She was 530 feet long on deck; 
5? feet 3 inches in beam; 40 feet 9 inches in depth, and 
she had the great displacement of 11,088 tons. With 
her three-cylinder, compound engines of 9,900 horse 
power, she maintained an average speed of 16.7 knots 
an hour across the Atlantic. The last and most famous 
of the single-screw steamships were the “Umbria” and 
“Etruria” of the same company. In these vessels we 
see a return to a more moderate proportion of beam to 
length. With 5 feet more beam the “Umbria” was 5 
feet shorter over all than the “Servia”" and her molded 
depth was about 9 inches less. Her displacement was 
12,190 tons. Her engines, the largest single-screw 
engines ever put into a steamship, indicated 14,500 
horse power. She maintained a speed of 19.6 knots an 
hour for the whole trip across the Atlantic. The 
“Umbria” was the first transatlantic steamship to 
make the trip in less than six days. In July, 1892, 
she covered the distance in five days, twenty-two hours 
and seven minutes, at an average speed of 19.6 knots 
an hour. 

To the Inman and International line belongs the 
credit of producing the first twin-screw transatlantic 
steamers, the “City of Paris” and the “City of New 
York.” These ships are 560 feet in length over all, 63 
feet in beam, 42 feet in depth and the displacement is 
15,000 tons. The twin-screw, triple-expansion engines 
have each indicated as high as 10,000 horse power, 
making a total of 20,900, and the “City of Paris” has 
the credit of making the trip across at an average 
speed of 20.7 knots an hour. These magnificent ships 
introduced many new features, one being their great 
breadth in proportion to their length and another the 
remarkably handsome dining saloon placed forward of 
the engines. They now belong to the American line, 
and have been changed by the substitution of quad- 
ruple- expansion for triple-expansion engines, with the 
result that the coal consumption has been reduced from 
320 to 270 tons per day, the speed remaining about the 
same. In 1893 the Cunard Company again took the 
leading position with a pair of steamships which were 
the first to exceed 600 feet in length. The “Lucania” 
and “Campania” were designed to be considerably the 
fastest vessels afloat and to this end engines of 30,000 
horse power were provided. From the very first they 
were a great success, and the “Lucania” was the first 
steamship to cross the Atlantic at a speed of over 22 
knots an hour, her speed for the whole trip being 22.1 
knots 

Five years later the North German Lloyd Company 
put in service a type of vessel which has been very 
closely followed by the German companies in the later 
ships which they have built The “Kaiser Wilhelm 
der Grosse” was 649 feet long, 66 feet in beam, and 
8 feet in depth. She was the first vessel to exceed 
20,000 tons in displacement Her horse power is 
greater than that of the “Lucania” and she has 
steadily added to her speed during the time she has 
been in service. Her fastest passage was made at an 
average speed of 28 knots an hour. She carries four 
smokestacks and presents an extremely handsome 
and rakish appearance. The four funnels are a feature 
which distinguishes the later German liners from those 
of other fleets. In 1899 the White Star line, whose 
vessels have always been justly famous for comfort 
and regularity, determined to build a first-class liner 
which should greatly exceed in size anything that had 
yet been constructed. On every point of comparison, 
except that of horse power and beam, the “Oceanic,” as 
she is called, surpasses every previous vessel, not even 
excepting the “Great Eastern.” She is 705 feet in 
length (the “Great Eastern” was several feet shorter 
than 700), 68 feet in beam; 49 feet in depth, and on 
her maximum designed draft of 35 feet she will dis- 
place 32,500 tons. She is thus, it wiil be seen, vastly 
greater than any previous vessel. With 28,000 horse 
power she has made an average speed for the whole 
trip of 20.7 knots an hour 

The next famous vessel, the “Deutschland,” of the 
Hamburg-American line, was built at the Vulean yard, 
Stettin, by the same firm that turned out the “Kaiser 
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Wilhelm der Grosse.” She is an enlarged and more 
powerful edition of that vessel. Her engines, designed 
to give 33,000 horse power, actually developed last year 
37,500 horse power for a whole trip across the Atlantic, 
and on that occasion she maintained an average sea 
speed of 23.5 knots an hour. The next notable ship, 
the “Celtic,” of the White Star line, is remarkable for 
her great bulk. She is of the combined passenger and 
freight type that is so popular and profitable in these 
days. Of about the same length and depth as the 
“Oceanic” she has the great beam of 75 feet, and with 
her fuller lines it is not surprising to learn that her 
displacement on her maximum draft of 36% feet is 
37,700 tons. She made her appearance early in 
1901. In the fall of the same year the North German 
Lloyd Company dispatched on her maiden voyage the 
“Kronprinz Wilhelm,” another product of the Stettin 
yard. She is intermediate in size between the “Kaiser 
Wilhelm der Grosse” and the “Deutschland,” but 
resembles them greatly in other respects. Her contract 
horse power was 33,000, but she has actually developed 
37,000 under favorable conditions Her best average 
speed at the present writing is 23.27 knots an hour, 
but in view of her performance on several occasions, 
when the weather has been favorable, it is expected 
that she wiil about equal the speed of the “Deutsch- 
land” before the season of 1902 is over. There is 
now nearing completion at the Stettin yard, for the 
same company, a vessel which is to be the longest and 
fastest, though not the largest, in the world. She is 
known as the “Kaiser Wilhelm II.,”" and her dimensions 
are as follows: Length over all 707 feet, beam 72 feet, 
depth 43 feet, displacement 27,000 tons, and contract 
horse power 38,000. Judging from the excellent per- 
formance of the engines of the previous boats turned 
out by these builders, it is likely that the engines of 
the new “flier” will develop between 42,000 and 43,000 
horse power and that her speed will reach the 24-knot 
mark. 

An announcement has recently been made of the pur- 
pose of the Cunard Company to place two more iners 
on the Atlantic route which shall exceed, in speed at 
least, any previous vessels. The ships do not appear in 
our diagram for the reason that the details of length 
and size have not yet been determined upon. An 
interesting feature of these ships is that they will prob- 
ably be equipped with turbine engines of from 47,000 
to 50,000 horse power, and that the contract speed 
will be 24 knots an hour 

Summing up this brief review of the growth of the 
transatlantic ship during the past sixty-two years, we 
note that the length has gone up from 215 to 706 feet, 
the beam from 34 feet 4 inches to 75 feet, the depth from 
24 feet 4 inches to 49 feet, and the displacement from 
1,731 tons to 37,700 tons; while the horse power has 
increased from 740 to 37,000, or about fifty times, and 
the speed has been trebled. As to passenger accom- 
modation the growth has been marvelous, for whereas 
the “Britannic” of 1840 could give indifferent accommo- 
dation to only 90 passengers, the “Celtic” can carry 
3,194 souls, of whom 2,859 would be passengers. 

= ——E——— 
America’s Greeting to Lord Kelvin, the British 
Sclentist, 

Lord Kelvin and Lady Kelvin, who arrived in New 
York on the 19th ultimo, were tendered a reception at 
Columbia University on the evening of April 21 by Co- 
lumbia University, the American Institute of Electrical 
Engineers, the American Association for the Advance- 
ment of Science, the American Physical Society, the 
American Mathematical Society, the Astronomical and 
Astrophysical Society of America and the New York 
Academy of Sciences, which was very largely attended. 
A most cordial feeling prevailed for Lord and Lady 
Kelvin who were the central figures of the evening, 
surrounded on the large platform by many prominent 
scientifiC men. Dr. Francis B. Crocker presided and 
introduced President Nicholas Murray Butler, the new 
president of Columbia University, who extended to 
Lord Kelvin an entertaining address of welcome. Prof. 
Elihu Thomson spoke of the remarkable clearness of 
Lord Kelvin's expositions of difficult electrical prob- 
lems. He was easily understood because he fully un- 
derstood the subjects he explained. He was the father 
of electrical engineers. He not only explained theories, 
but also designed apparatus to carry them into effect. 
His calculations were so accurate that he was able to 
predict in advance the kind of submarine cable that 
would be operative. His reflecting galvanometer, and 
later his simple but effective siphon-recorder for the 
recording of cable messages in ink were prominent ex- 
amples of his inventive genius, which were now in use 
all over the globe. Having done so much in the pro- 
motion of cable telegraphy, it was fitting the invitation 
to attend the reception should have been sent to him 
one hundred miles out to sea by wireless telegraphy, 
the most modern form of communication, and that his 
acceptance should be returned in the same way 

Dr. Arthur Gordon Webster, for the American 
Physical Society, welcomed Lord Kelvin as one of the 
most advanced scientific thinkers. He possessed a 
trained imagination, which was of great assistance in 
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evolving explanations of the problems he had to con- 
tend with. It was the moral and financial support of 
Cyrus W. Field, in the early days of the cable and 
cable construction, that became an incentive to Lord 
Kelvin to master the difficulties that were then pre- 
sented. 

It was Kelvin who predicted the possible conversion 
of the great power of Niagara into electrical energy, 
He was a man of singular activity in scientific investi- 
gation and was still busy in his laboratory when at 
home. He was most cordially welcomed, and the best 
wishes of all were extended to him. 

Dr. Robert Simpson Woodward, in behalf of the 
American Association for the Advancement of Science 
and other scientific bodies, gave a brief address of wel- 
come strongly eulogistic of Lord Kelvin’s scientific at- 
tainments. Upon its conclusion, Lord Kelvin arose to 
respond and was given a rousing welcome by the who!e 
great company of some two thousand rising and en- 
thusiastically applauding for a few minutes. He said 
in part: 

“I am not much of a speaker, but he would be poor 
in speech, indeed, who could not find words to thank 
you heartily for this splendid reception. This meeting 
is not only a meeting of welcome to a citizen of an- 
other country, but I may see it is a union of the sci- 
ences, and to scientific men such an occasion is al- 
ways memorable. 

“Some kindly references have been made by some of 
the speakers to the little I was permitted to do in con- 
nection with the laying of the Atlantic cable. That 
was a great work and a great monument to a great 
American. Others helped in the work, but Americans 
must never forget, as the world will never forget, the 
name of Cyrus W. Field.” (The mention of his name 
caused great applause. ) 

Lord Kelvin then described the cable of 1858, which 
operated only for three weeks, the various disappoint- 
ments that followed the final completion of the suc- 
cessful cable in 1865, of its breaking in two, and the 
difficulties encountered in grappling for it and its final 
repair, and how he acted as assistant electrician to 
Mr. Varley on board the “Great Eastern” in its com- 
pletion. He then continued: “Science has advanced 
greatly during the years along all lines, and one of the 
greatest achievements is that of Marconi and wireless 
telegraphy. It is a great achievement to send a mes- 
sage inland from 100 miles out at sea, or for several 
hundred miles. The work that he has done indicates 
that the time will come when messages will be sped 
over the ocean without an intervening wire. But, my 
friends, we must not forget the great achievement 
which gave us sub-marine telegraphy, which will con- 
tinue to serve us well even with wireless telegraphy as 
a commercial success 

“As I said before, Americans of all others, must not 
forget the work of Cyrus W. Field. I always got in- 
spiration from the time I first came to America. The 
first time I landed on this continent was in 1866, and 
my landing was in Newfoundland. One might not 
believe it, but I got wonderful inspiration from New- 
foundland. Ten years later, I came over to your Cen- 
tennial Exposition and America had given to the world 
then a triumph of science in the telephone. I got in- 
spiration on that visit from meeting and talking with 
Alexander Graham Bell. 

“The next time I came was in 1884 and then I found 
the great achievement of Edison perfected, and New 
York as bright by night as by day through his inven- 
tion.” Great applause here interrupted the speaker, 
which did not subside until Mr. Edison rose and bowed 
his acknowledgments. 

Lord Kelvin spoke finally of the inventions which 
made possible the transmission of power at high volt- 
age and the harnessing of Niagara. Of this he said: 

“Beautiful as that wonderful work of nature is, it 
would be more beautiful still if those waters fell upon 
turbine wheels every one of which was turning the 
wheels of industry.” 

After the address the audience walked across the 
stage and shook hands with Lord and Lady Kelvin. 


+6 





An unusually interesting discovery has been made 
at Stanford Bishop, England. Dr. James Johnson, 
the eminent antiquarian, has found an old oak chair 
in the village church, which is said to be the most 
perfect example of ancient British carpentry extant. 
It is believed to have been used by St. Augustine at 
the synods held between A. D. 590 and 603. The chair 
is made entirely of oak, without any form of iron 
work. It is oblong in shape, the outside measurement 
being 32 inches in length and 22 inches in width. 
Four massive posts, with two boards on each side 
mortised into them, form the supports. The seat is 
26 inches in length and 18 inches in width, and ap- 
pears to have originally been 2 inches in thickness. 
It is movable like the lid of a box: the hinges being 
two round tenons inserted into mortise holes in the 
rear posts. The construction of the chair is similar 
in many respects to a Roman solium, or chair of 
authority. 
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UNDERGROUND ELECTRIC RAILWAYS ABROAD. 
BY FRANK C, PERKINS, 

Underground electrically-operated railways have 
been running in Europe for a number of years, and at 
the present time the large cities in this country are 
taking up this problem with a great deal of energy and 
with every prospect of great success. The New York 
Rapid Transit Tunnel is well under way and when com- 
pleted will give this city one of the finest express 
electric railway services in the world, greatly reliev- 
ing the crowded down-town elevated and surface sys- 
tems. The Boston subways are now being extensively 
used and a new tunnel under Bosten Harbor will serve 
both the elevated and surface electric lines. In Lon- 
don and Paris underground electric roads have been in 
use for quite a long period with great success, and 
although some of the disadvantages of the small-tube 
tunnels have been quite serious, they are now being 
overcome in the larger subways and tunnels being 
constructed in this country as well as in Europe 

The terrible collision in the tunnel of the New York 
Central, where steam locomotives are employed (due 
to the smoke and inability to distinguish signals), 
shows up the advantages of electric propulsion for this 
class of travel so well that undoubtedly this and other 
tunnels now using steam will soon be equipped with 
electric apparatus 

The Liverpool catastrophe, where a train was burned 
and several lives lost in one of the tubular tunnels 
operated by electricity, also shows that accidents are 
possible, unless the greatest precautions are taken, 
in the electrically-operated tunnels. The creosoted 
sleepers were burned and the train, although a low- 
tension current was used, was destroyed It is stated 
that the Liverpool line has its motors at the ends of 
the train connected in series, the whole current pass 
ing from one end of the train to the other, while the 
Central London trains are operated by electric locomo- 
tives, or by motors, also at the ends of the trains, 
but worked in parallel, only a small controller current 
passing the length of the train. The small-tube rail- 
ways are criticised as most dangerous when a break- 
down occurs in the tunnel, as the trains fit the tunnel 
so closely. In order to allow the passengers to get out 
at the side in case of a breakdown, a much larger 
diameter is required, which increases the cost by many 
millions of dollars, since the amount of excavation in- 
creases rapidly as the size of the tunnel increases in 
diameter 

The tendency is to use larger tunnels in this coun- 
urope in the most modern construc- 


try as well as in E 
tion, even at an enormous increase in cost. The sub- 
ways and tunnels in Buda Pesth and Berlin are of par- 
ticular interest as the former represents an installation 
which has been in successful operation for some time, 
while the latter is just being completed and is of much 
importance on account of the close connection it has 
with the elevated railways in that city, the combina- 
tion of an underground and overhead structure prov- 
ing a most practical solution of the rapid transit ques- 
tion in Berlin 

Our illustrations of the Buda Pesth underground elec- 
tric railway show the street entrance as well as the 
interior of one of the subway stations, one of the elec- 
tric motor cars, and the entrance to the tunnel with the 
overhead electrical conductors in view. The entrance 
and stairway herewith shown, are located at the sta- 
tion Franz-Deak-Platz, and the underground station is 
situated at Octogonplatz. The tickets are sold at the 
stations and collected on the trains, which make a 
complete run in about 10 minutes, the speed being from 
20 to 30 kilometers per hour. The cars are constructed 
of a height to best utilize the size of the tunnel, fitting 
the same with as little clearance as possible with 
safety. The overhead devices for conveying the cur- 
rent from these conductors to the motors of the cars 
are seen in the illustrations. These devices, which take 
the place of the trolley pole and wheel, are mounted one 
at each’end of the car, the springs and levers as seen 
being placed at the side of the car frame. Along cer- 
tain parts of the underground line bare feeders are 
run on insulators on the roof of the tunnel. 

There are special circuits run for signals, light and 
telephone service, all of which are carefully laid to in- 
sure safe running of the trains. Electric incandescent 
lamps with double reflectors are used throughout the 
subway at distances of from 10 to 20 meters apart. 

The line of tunnel is about 4 kilometers long, the 
inner clearance breadth being 6 meters and height not 
quite 3 meters, iron columns separating the tracks, as 
in the case of the Berlin tunnel. These iron columns 
rest on stone foundations and are about 4 meters apart. 

As will be seen from the illustrations, on the top of 
the columns and running along the tunnel are placed 
I-beams from 0.32 te 0.35 meter high, these supporting 
the transverse I-beams, which have their ends resting 
on the side walls. These I-beams are placed 1 meter 
apart The space between the beams, as seen in the 
illustration, is filled in with beten, and the whole tun- 
nel is surrounded with asphaltum felt. The cars seat 
28 passengers and have standing room for nearly as 
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many more. They are 12 meters long, a trifle over 2 
meters wide, and each is equipped with motors of 100 
horse power. . 

This construction of motor cars contrasts very 
strongly with the latest type of underground motor cars 
used on the Berlin elevated .and subway line. The 
trains in the Berlin tunnels consist of three coaches, 
the two end ones only being equipped with motors. 
The total number of passengers per train is 120 to 130, 
and the whole train weighs 72 tons, each car weighing 
about 24 tons. The cars are mounted on two trucks of 
two axles each, the motor axles being connected by 
single reduction motors wound for 750 volts. These 
motors take a current of 1,000 to 1,200 amperes at this 
potential, driving the train at a rate of 30 kilometers 
per hour. The cars are 12.7 meters long, 2.36 meters 
wide and 3.18 meters high. The trains have a 5-min- 
ute headway and pass through the city of Berlin nearly 
east and west from the Zoological Garden to the War- 
saw Bridge. 

Some of the details of construction of this subway 
were given in the Screnrivic AMERICAN, page 84, vol. 
Ixxxiv., No. 6, as well as information in reference to 
the route. The stations are reached by means of stair- 
ways which are supplied with ornamental balustrades, 
and as the depth is only 3.5 meters the stations are 
easily reached without fatigue. The stations are well 
equipped and agreeable, being brilliantly lighted by 
electric lamps and lined throughout with cream-colored 
porcelain tiling. The height of the Berlin tunnel is 
3.3 meters above the rails, while the total width from 
wall to wall is 6.25 meters; at the curves the tunnel is 
much wider. 

The gage of the rails in the Berlin tunnel is 4 feet 
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8% inches, and the current is taken off from the third 
rail by means of a shoe indicated in Fig. 5 showing one 
of the cars. 4 

The tunnel is constructed of cement, with 1-meter 
walls. It is made water-tight with asphalt felting, 
which has proved so effective in the Buda Pesth subway. 
The roof is supported by iron I-beams 1 meter apart 
resting on the side walls and iron columns in the cen- 
ter similar to the construction described above for the 
Buda Pesth tunnel. Between these beams cement arches 
are constructed and leveled off on top by means of a 
layer of cement, above which is laid a water tight cov- 
ering of asphalt felt, and above this the pavement 

The Boston Harbor tunnel is an arched monolithic 
concrete structure for two electric railway tracks and is 
much larger than the Berlin or Buda Pesth subways. The 
Boston Harbor turinel is 20 feet 6 inches high and 23 
feet 4 inches wide inside, and a 2-inch space has been 
reserved inside for a porcelain or other finishing treat- 
ment to give a more pleasing appearance. The arches 
and walls of this tunnel are 33 inches and the invert 
24 inches thick 

The rails used in the Berlin tunnel are 180 milli 
meters in height and weigh 43 kilogrammes per meter 
length. The rails are laid directly on the girders with- 
out the use of sleepers, and are unsupported for 1.5 
meters. Hardwood blocks are used to insulate the rails 
from the iron structure, and between the rails and the 
wooden blocks layers of felt are used 

2--e-e 

A pumping engine in a Birmingham Canal station 
was recently removed after having been in continuous 
ise for 120 years. 
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Engineering Notes, 

The effect of machinery on wages is well exemplified 
by the following figures: At one time in the United 
States a roller in a rail mill, rolling iron or steel rails, 
received about 15 cents per ton, turning out from 75 
to 100 tons per turn. To-day, on some of the modern 
steel rail mills less than 1 cent per ton is paid for 
doing the same work, and yet by the end of the year 
the roller in the rail mill can make as much money as 
he did under the old method of working. At one time 
45 cents per ton was paid for heating iron for making 
iron rails. To-day, through the use of the improved 
methods, very little more than \4 cent per ton is paid 
for doing the same work, and yet the wages received 
are better than they were at that earlier time. 


In a dispatch to the British Foreign Secretary, dated 
December 31, covering a number of reports received 
from railroad officials, the British diplomatic agent and 
consul-general in Egypt, Earl Cromer, draws the gen- 
eral conclusion that the main reason why so many or- 
ders for railroad plant have recently been given to the 
United States is that the American firms have beer 
able to execute them with extraordinary rapidity. 
Where special designs are required Barl Cromer finds 
that the British firms can hold their own. In quality 
of workmanship the British locomotives are said to be 
superior to those of America and Belgium, while in the 
consumption of coal they are superior in economy to 
the American engines, though not over the Belgian. 
It is said that a series of trials of American and Brit 
ish freight passenger engines conducted by a repre- 
sentative of the Baldwin Locomotive Company and a 
locomotive inspector of Egyptian railroads show that 
the American freight engines consume 25.4 per cent 
more coal than the British, while the latter drew 14.2 
per cent more load. With the same load the American 
passenger engine consumed 50 per cent more coal than 
the British. No doubt these figures are correct. But 
the question always remains, have the American loco 
motives been operated as they would be operated in 
America, to their utmost capacity? 


Nickel-steel alloy of 36 per cent nickel has the least 
coefficient of expansion of any known metal, being only 
one-thirteenth that of iron, or about 6.0000005 for 1 deg. 
F., says Machinery. This remarkable freedom from 
variation of length under a variation of temperature 
has caused the quite general adoption of nickel-steel 
of about the stated percentage of alloy for the pendu 
lum rods of high-grade clocks. Wich the nickel-steel 
rods no means of compensation for variation of tem- 
perature is necessary, the slight changes in the brass 
bob compencating for the changes in the length of the 
rod. Nickel-steel also has the valuable property of 
resisting oxidization or rust to a remarkable degree. 
It may be exposed for weeks to conditions which would 
quickly coat ordinary iron or stee] with a thick coating 
of rust, without showing more than minute specks of 
rust. If nickel should ever be discoverec in quanti 
ties sufficient to greatly cheapen its present cost, it 
would have an important influence on futire steel 
construction, as nickel-steel would be generally used 
because of its toughness, superior strength and free- 
dom frum rust, the great disintegrator of modern metal 
structures. Railway rails having an alley of 36 per 
cent of nickel would require practically no allowance 
for expansion between the ends, since the total expan- 
sion of a mile of track from 20 deg. below zero to 100 
deg. F. would be only 3.8 inches. 

+ Oe 
The Current Supplement, 

Little enough is known of the engineering work done 
in the Far East. For that reason an illustrated article 
in the current Surr_Lement on the headworks of the 
Mandalay Canal built for irrigation in Burma should 
prove of considerable interest. Mr. Walter F. Willcox 
chief statistician of the methods and results of th 
Twelfth United States Census, tells how the United 
States government estimates the millions by which 
our population is numbered. How accidents are sci 
entifically studied has been made the subject of an ar 
ticle by Dr. J. Howe Adams. Some curious types of 
bicycle brakes are described in an article which is 11 
iustrated very fully. A discussion of the sanitary con 
dition of New York streets is a matter that deserves 
attention; tor that reason an article on the subject i: 
rather timely. Perhaps the most important article in 
the current SuprLeMenT is .an admirable account of 
electrical furnaces by Bertram Blount. The article 
comprises several installments which will appear 
serially in the Surriement, and is very fully illus 
trated by the best known types of furnaces. A very 
elaborate account of artificia! limb-making narrates 
curiously ard interestingly the history of a strange 
craft. The usual Consular Notes will be found in the 
SUPPLEMENT. 

+e 

The German Naval Department has contracted with 
the Vulcan and Germania shipyards for two battle 
ships, each of 13,000 tons displacement, which must 
be ready for service in 1906 
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THE SISAL INDUSTRY IN THE BAHAMAS. 
BY &. HARRERT HAMILTON 
While on an exploring expedition through the 
West Indies your correspondent made a point of 
carefully inguiring into the sisal business. To 
this end the largest plantation on the island of New 
Providence was visited. This is the property of Mr 
F. M. Menendez, who kindly furnished most of the 
Considerable Judgment has to be ex- 


selection of land, which is worth 


following facts 
ercised in the 
from $5 to $15 an acre. The young plants are set 
out at interval of several feet 

They are usually quite tiny—not — oo 
larger than one’s hand In three 
or four years the leaves have at 
tained a length of three or four 
feet Now the 
All. the outside leaves are cut off 


harvest is ready 


close to the ground, leaving three 
or four around the center. The 
shining green blades are loaded 
into carts and hauled to the fac 
tory Here an interesting process 
commences rhe heavy green 
leaves are fed into a machine, 
driven by a 24 horse power oil en- 
gine. Two rapidly revolving wheels 
set with brass knives quickly tear 
the green pulp from the strong 
fiber The pulp is washed away 
by about a thousand gallons of 
water running through the ma- 
chine per hour. Each leaf con- 
tains but from 3% to 4 per cent of 
fiber; as the leaf is only in the 
machine a few seconds it is pos 
sible to make with this equipment 
about three-quarters of a ton a 
day. From the machine the wet 
fiber is carried to the drying 
grounds, where it is allowed to bleach in the sun. 
When it is dry it is brought into the warehouse in 
masses of shimmering white fiber, 3 or 4 feet long 
Here it is baled under a pressure of some thirty tons 
in bales of four or five hundred pounds, to be ship- 
ped to twine manufacturers in the States 
In examining the sisal fiber, a single strand of 
which will sustain a strain of nine pounds, it seems 
that surely some use could be devised for it which 
would insure a market price of more than 9 cents a 
pound At first sight one would imagine that it 
might be woven like flax; a more careful study shows 
that the diameter of the strands varies from butt to 
tip of leaf. It does appear, however, that the shorter 
and poorer qualities which bring but 5 cents a pound 
could be used to give strength to shoddy, and in pre 
paring an untearable paper 
Over 95 per cent of the sisal plant being waste, 
it is immediately suggested that the huge piles of 
green refuse lying about the works should be put to 
some use This is done to some slight extent by using 
it as a fertilizer An analysis of the ash of some of 
this material showed it to consist largely of carbon- 
ates of lime and 
magnesium, with 6 
to 7 per cent of po 
taksium salts—a val 
ued constituent of 
fertilizers. Mr. Men 
endez at the present 
time has chemists 
investigating this 
refuse, and it is pos 
sible, as it readily 
ferments, that this 
waste product may 
prove a valuable 
source of both alco 
ho! and acetic acid. 
_ 

MECHANISM FOR 
PREDICTING THE 
TIDES 

BY DAY ALLEN WILLEY 
The machine for 
predicting the tides 
for a given period, 
used by the United 
States Coast and 
Geodetic Survey, is 
the invention of the 
late William Ferrel, 
who was connected 
with the service it 
will make predic 
tions two and three 
years in advance, as 
desired, and one ma- 
chine is so arranged 
that it will make the 
necessary mechani- 
cal calculations for 








Fig. 1. —-TIDE-PREDICTING MACHINE; FRONT VIEW. 
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all of the American seaports, as well as for some of the 
more important foreign harbors. In constructing it, the 
inventor utilized data or components of tide observa- 
tions which had been gathered for a period of years, 
and arranged the parts to correspond with various 
lunar changes and other phenomena which affect the 
tides. Briefly described, the device is a mechanical 
computer which solves the geometrical problems aris- 
ing in this. division of government labor. 

The tide predictor performs its work with such ac- 
curacy that comparison of its records with observa- 
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noted is used to adjust or set the machine for predic- 
tion for a certain port. In making the adjustment it 
is necessary to use the triangle in geometrical calcu- 
lation. This is completed by the action of the chains 
upon the sliding framework seen in Fig. 1 at the left 
of the two vertical indicators or scales. The slit in 
the bar of this framework determines the sides of the 
triangle. 

All of the machinery is moved with the left hand 
by means of the crank represented on the left side of 
the machine. This crank turns the horizontal axle 

passing from side to side, most vis- 
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tions taken at tide occurrence show its greatest devia- 
tion to be less than three-tenths of a foot and the 
variation in time seldom more than five minutes. As 
a substitute for human labor it is estimated that the 
machine does the work of fully forty mathematicians. 

In the construction of the machine, two brass plates, 
16 inches wide and 22 inches in height to support the 
wheel work, are placed in a vertical position about 2.5 
inches apart, the edges of which are seen in Fig. 2, 
which is a side view of the machine. Nineteen of the 
principal components or estimates are provided, each 
component being represented by an individual axle 
connected with a crank and pulley All of these axles 
are connected with what might be termed the operat 
ing axle, which is located in the lower part of the 
predictor, and is moved by the crank seen projecting 
from the left hand side of the case. The small chain 
fastened to the pulley on the right hand side of the 
case (Figs. 1 and 2) passes over all of the pulleys of 
the several tide components connecting with the slid- 
ing frame seen in Fig. 1 on the right side of the case. 
A second chain also passes over the pulleys represent- 
ing the tide components, and with the one already 














er 





ible in the lower part of the front 
view. By means of a connection be- 
tween this axle and two upright 
shafts, one of which is seen in 
Fig. 2, the one on the left is 
made to turn twice in a lunar day, 
and the one on the. right, once 
in lunar day. By means of a con- 
nection of three wheels and an end- 
less screw between the shaft and 
each of the axles of the semi-diur- 
nal tide-components, which are all 
arranged on that side, each of these 
axles is made to turn in its proper 
relative period with regard to that 
shaft. 

The index on the dial, Fig. 1, 
pointing to the left a little below 
the figure 9, is the lunar index. 
The other index pointing to 11 is 
the solar index, which indicates the 
solar time. When this points to 12, 
and the small index directly below 
the center points downward, it is 
midnight; but if the small index 
points upward it is noon. Al- 
though the lunar index moves ac- 
cording to lunar mean _ time, 
yet it does not point out this time on the dial, but 
indicates the phases of the mean lunar tide, and the 
high water of this tide occurs when the index points 
to 12. It consequently points out the lunar time 
which has elapsed since the last high water of the 
mean lunar semi-diurnal tide. 

The longer index, in the upper left-hand corner, 
Fig. 1, moves around the circle in three hundred and 
sixty-five days, and keeps a record of the day of the 
year. Between the other end of the axle which con 
trols this index and the axle of the small toothed 
wheel between the two scales on the left of the face 
of the machine, there is a connection by means of a 
small crank and a rod which turns the latter axle a 
little, by which the annual inequality of mean level 
of the sea is taken into account During one part of 
the year the left scale is thrown down a little and the 
other up, the effect of which is to increase the read- 
ings of both high and low waters. During the other 
part: of the year the effect is the reverse. The 
smaller index is used in setting the axle and crank in 
accordance with the epoch of maximum of this an- 
nual irregularity. The index of this and the indices 

of the other three 

dials in the other 
. corners are  con- 
trolled by means of 
connections between 
their axles and the 
horizontal shaft be- 
low, turned directly 
with the left hand 
by means of the 
crank attached to it. 
The thermometer is 
no essential part of 
the machine, but is 
placed there because 
it is a cénvenient 
place to keep a ther 
mometer to give the 
temperature of the 
room, also, because 
it gives symmetry to 
the face of the ma 
chine. 

After the machine 
has been “set” to 
make predictions for 
a certain port, the 
operator first turns 
the crank with the 
left hand until the 
Junar index comes 
in conjunction with 
one end of the 
needle pointing be- 
tween 12 and 1 on 
the center dial in 
Fig. 1. If this is the 
upper end, the 
solar index then 
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points out the time of the first high 
water, and the index on the left 


hand side of the face of the ma 


chine, read off on the left part of 
the seale, gives the height of this 
high wate! Then by turning until 
the lunar index comes in conjunc 

tion with the lower end of the 
needle, the time of the next low 
water is given The solar index 
points out the time of this low 
water, and the index on the sid 

read off now from the right hand 
part of the scale, gives the height 
of this low water rurning until 
the lunar index comes in conjunc 


tion again with the upper end of 
the needle, gives the time of the sec 


ond high water, the height of which 


is read off as before Thus the 
computation i mad ¢« through 
the year from 

high to low [ 


and from low 
to high water 
by reading and 
recording th 
results as reac 
off Where 
the range ol 
the mean tide 


is less than 


about » feet 
as is the case 
mostly on all 
station outh 


of Cape Cod 
the pulley on 
the cranks can 


be thrown ou 


to double the 
distance of the 
ampiitud 

and the 
height then 


read from the 
inne! £1 1a 
tion of the 
scales, which i 
two inches of 
the scale to a 


foot of tide 
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DISTANT VIEW OF THE TOWN OF ZUNI. 














THE TERRACED HOUSES OF ZUNI~A VIEW INSIDE THE CITY 
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ZUNI, AN ANCIENT CITY OF 
THE PUEBLOS 
High up on the western slope of 
the Sierra Madres, between 7,000 
and 8,000 feet above sea level, 


stands Zuni, the ancient city of the | 


Pueblos. Silhouetted ia red against 
the clear blue sky, with a back- 
ground formed of the eurquois-tint- 
ed mountains, and in the nearer 
distance, acress the precipitous val- 
ley of Ta-ai-ia-lo-ne, the sacred 
thunder mountains of the Pueblos, 
this city of the past is a picture 
that takes more than ordinary pen 
or brush adequately to describe. 
The terraced buildings are the color 
of the Sierras and are built of it— 
red sandstone slabs mortared to- 
gether with red adobe clay—and 
their square, fortress-like appear- 
r ance gives to 
the town a 
truly eom- 
manding AS 
pect. There is 
nothing else 
in the world 
like Zuni, for 
without, and 
from within, it 
presents a 
scene difficult 
to describe 
There are nar- 
row, winding 
ways, irregu 
lar-shaped 
plazas, all of 
which have 
chara e 
teristic names 
while oddly- 
costumed fig- 
ures are seen 
winding noise- 
léssiy through 
the streets, the 
women carry- 
ing on. their 
heads great 
earthen jars of 
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water, the last a feature suggestive of the Orient. 


There are ladders everywhere; for though the houses 
that form the superstructure 
Above all the 
chimneys, built in sec 
world like the 
oddly 


practically the count 


beneath have doors, those 


are not entered through those below 


roofs are seen numerous clay 


tions, and looking for all the graded 


array of pots in a china store; while, enough, 


they form the flues for what are 


erpart of the great, old-fashioned New England fire 
place 4 single slab of stone placed above the fire 
serves as a stove Tables and chairs there are none, 


but Pueblo and Navajo rugs and blankets curtain the 
and carpet the floors 

Zunis rank with the 
them they have always dwelt in 


walls 
in intelligence the 
Like 


abodes One 


Toltecs, Az- 
tecs and Incas 
fixed 
is the high pinnacle 


feature of this people 
place their wo- 
as she is 


commendable 
upon which they 


men With them the woman is no drudge, 

with the other American aborigines. She is never al- 
lowed to do the degrading work of the field. She car- 
ries the water and attends to the home, which, by the 
way, is her own, and from which, is she is so minded, 
she has the right to turn away her husband. The 


Zunis are the strictest monogamists, and while it is 
true that there is no modesty, as civilization under- 
stands it, in Zuni, yet there is no immorality. The 
Zunis are sentimental in the extreme and marry at a 
youthful age. When a youth is wooing a maiden, he 
will go and sit before her with his back turned to her, 
and untwine his head cloth. She rejects him by soft- 
ly stealing or accepts him by running her bands 
caressingly through his loosened locks 

While they language like their 
South and Central American contemporaries, they have 
an unwritten literature that has come all the way down 
from their mythical beginning, verbatim. The Zunis 
never forget. It may be that reliance on the written 
words is the cause of the inferior 
of the lettered peoples. The Zuni bible has four dii/er- 
books and each book is divided into 
Half a dozen of the brightest 


away, 


possess no written 


powers of memory 


ent divisions or 
four chapters, as it were. 
youths of each generation are selected to serve the less 
minds of these are 
f 
this is 


fortunate as their books. On the 


written, beginning at the age of twelve, the words 
the sacred book. With the common folk all 
Greek, for it is transmitted in original Zuni, old Eng 
lish as it were, in order that every single syllable may 
be preserved intact 

Once the Zunis 


resses, but disease has thinned them down, and they 


were strong in numbers and fort 


have also been reduced by privation, resulting in some 
measure from their own confinement in a barren reser 
number of scarce a thousand 
broken down the bar- 
that 
1878 only one 


vation, to the 
souls. Of late 


present 
years they have 
riers of seclusion and exclusion were a marked 
Until 


place, and his stay was 


characteristic of the race white 


man had ever dwelt in the 


made not of his own volition He was a cross-country 
mail carrier who was taken in by the Zunis and nursed 
during a sickness. On his recovery he was not al 
lowed to leave the city After 


postman was traced to Zuni, and only on 


months of search the 
unfortunate 
demand from a battalion was he delivered up rhe 
stories told of the Zunis by this man found their way to 
the Bast and led to a scientist who became interested 
giving his life to the fascinating 
This was F. H 
Institution; whose voluminous report was not published 
until after his death. He left Washington for Fort 
Wingate in the latter part of the seventies, and in the 
fali ventured, usually time to 
time, to Zuni, and gaining their admiration and respect 


allowed to enter the tribe He was 


them study of these 


people Cushing, of the Smithsonian 


unaccompanied, from 
he was finally 
adopted by one of the governors and was required to 
as they did, the people 


tribe in order 


dress, grow his hair, and live 
urging him to marry into their 
might inherit his foster-father’s high position 
when he took six of 


even 
that he 
This he refused to do, but later, 
the great Chiefs to Washington, he selected a white 
bride for himself, who also became a member of the 
tribe. The Indians much impressed 
what they saw on their journey that they offered Cush- 
ing the highest position in the tribe. “The white men 
are gods,” of them. “It is a pity they have 
to live by eating of the earth as we do.” 

Cushing returned to Washington after a stay of over 
this remarkable people; but he had 
invalided by the coarseness of the 


were so with 


said one 


five years with 
become completely 
food and the various hardships he had undergone for 
and his death, which took place a 
is attributed to these privations. 
respects, but in their 


the sake of science, 
year and a half ago, 

The Zunis are cruel in some 
intercourse among themselves they 
would make admirable models for some of our civilized 
white communities. They lose their tempers, 
nor do they discuss matters in violent tones. They 
consider it their dignity to strike a fellow 
tribeeman. The children are remarkably obedient, a 
fact which may be accounted for somewhat by their 
eustom of killing the worst child in the village at a 
certain anniversary feast. They refuse to be taught to 


are courteous and 


never 


beneath 
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read and write, and the two school teachers that now 
with them can do no more than train them to 
sew and perform various domestic duties. Nor will 
they take up our religion. Their religious dances of 
supplication to the various gods and their dances of 
thank offering are numerous, but the great dance of 
the year is one that is held under the full moon of the 
month of May. 

In the morning the Mudheads appear. These are 
naked performers with great clay masks over their 
heads, who rush through the streets shooting arrows 
into the hides and furs and feathers that are thrown in 
front of them. Subsequently 
to the dancers. As a substitute for the sacrifice of the 
child, which was, of course, prohibited by the United 
States government, a band of fantastically garbed 
priests rush through the streets, carrying long switches 
which they lay unmercifully on anyone they happen 
to catch. At noon a number of dances, in which every 
god is impersonated, take place in the colosseum-like 
in which the natives who are not partici- 


dwell 


these serve as clowns 


dance place, 


pants sit and applaud. The woman from the moon, 
most interest- 
of the 


and he does it 


the echo god, and the sun god are the 
ing. The follows utterance 
others a brief space of time thereafter, 


echo god every 
wonderfully well. 
A feature which speaks strongly in favor of this 
curious people is, that unlike the nomadic Indians, 
with which the people of the United States are more 
familiar, they are very cleanly in their habits, an ex- 
tremely important point when we remember that the 
Zunis always live in fixed habitations. Their food con- 
sists of curious paper bread, which is made by pulveriz- 
ing grain, making it into dough and spreading it with 
wonderful stone. The bread 
bakes very quickly and is rolled into shavings, in which 
gathered every morning 


evenness over slabs of 


form it is eaten. Locusts are 
at sunrise, enough being laid by for each day’s needs. 
They are roasted to a rich brown color and eaten. At 
the foot of the mountain on which the city stands, is 
a small salt lake, and in the neighboring valley a peach 
which produces very fine fruit Indian corn 
under the hands of the 


orchard 
and maize 
Zunis, and the 
upon them than by doing some 
at least by the 
fact that the “water god,” 
g upon them barely once a year. 


grow fairly well 


government can confer no greater boon 
work of irrigation, or 
construction of reservoirs; for it is a 
who is their chief divinity, 
showers his blessing 
-_-e > 
Weather Burean Wireless Telegraphy. 

rhe Weather Bureau has long been experimenting 
with suitable instruments for the transmission of wire 
less telegraphic messages. Recent experiments made 
by Prof. Willis B. Moore, the Superintendent of the 
Weather Bureau, demonstrated the feasibility of 
the new apparatus which the Department of Agricul- 
Prof. Moore stated that over 


have 


ture will probably adopt. 
water of wide expanse wireless messages could be sent 


accurately and quickly, and more rapidly than if wires 
that it 
aerial communication 


The Department used a new wireless 


were used; but was a matter of some doubt 


whether would prove very suc- 
eesful on land. 
receiver, in which a telephone is employed. The re- 
1 that this apparatus operates 

Prof. Moors that he 
transmitted over a wire 


two or three min 


cent experiments showec 


faultlessly and rapidly states 
sent a message which, to be 
by electric telegraph, would require 
utes, and which was sent without wires at about the 
What 
the Department’s wire 


has not as Yet been 


fastest rate of wire telegraphy over a land wire. 


the particular construction of 
less telegraphic apparatus may be, 
disclosed. 

>< & >a 





Lord Kelvin on the Metric System, 
Committee on Weights and 


which is now considering the advisability of 


The House Coinage, 
Measures, 
adopting the metric system in the various departments 
of the United States government, had two distinguish- 
ed witnesses before it recently in the persons of Lord 
Kelvin and George P. Westinghouse. Lord Kelvin ad- 
passage of the bill warmly. He remarked 
that he had long hoped that England would take the 
lead in this matter. If the United States were the first 
to adopt the system he had no doubt that England 
would soon follow suit. He was glad to see that the 
committee intended to allow a suitable time for the 
adoption of the standard before making it effective in 
that the public at large might familiarize itself 
with metric terminology. Mr. Westinghouse also ad- 
vocated this system. 


vocated the 


order 


——— >-+se- > ———— 

Camden, N. J., will have a new shipbuilding plant 
soon, which will be quite as extensive as that of the 
New York Shipbuilding Company. The latter is situ- 
ated at the lower end of the city, while the new one 
will be at Cooper's Point, which is at the other end of 
the city’s water front. The plant of the Tway Machine 
and Blacksmithing Company has been secured, and 
the work of rearing the new shipbuilding plant will 
be begun at an early date. A marine railway, improved 
drydocks and the most modern appliances will be used. 
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PROPOSED AMENDMENT OF THE BRITISH PATENT 
LAWS. 

The British present quite a good deal 
exer¢ised over the proposed amendments to the British 
patent laws. The object of the 
so modify the existing 


press is at 


proposed changes is to 
laws of Great Britain as to place 


them upon a basis greatly resembling our present 
patent practice. It is designed by the proposed 


changes to establish a system of examination closely 
resembling the examination conducted by our. Patent 
Office after an application has been filed. When any 
change in existing conditions is proposed in Great 
Britain, it almost invariably leads to a controversy, 
which is often conducted with more or less acrimony 
according to the degree of importance of the subject. 
The present instance is no exception, and it is with 
much of surprise that we note on this side of the 
water some of the objections offered to the pro- 
posed amendments. Some of the opponents claim that 
it is impossible to make a search which will be at all 
complete, and if such a search is not complete, it is of 
little or no value. It is contended by those who favor 
the bill that no search, however exhaustive it may be, 
can be absolutely complete, and that a search for fifty 


years through the patent records without doubt in 
many cases is not half complete, however carefully 
it may be made, but that such a search may be sup- 


plemented by an independent search on the part of the 
inventor if he wishes, and although the search may 
not be absolutely complete, that such completeness is 
of degree, but that it is desirable, al- 


determinate 


only a matter 
though the result may not be absolutely 
or infallible. 

The great success which has attended our own prac- 
tice with reference to the Patent Office search is, we 
believe, sufficient ground for the belief that the pro- 
posed legislation will be carried to a successful term- 
method of conducting an examination 
in the United States Patent Office is, in the main, very 
satisfactory. It is difficult to understand, however, 
how the British Patent Office will be able to carry out 
a sufficiently thorough examination for the small extra 
fee of $5 which it is proposed to charge for the addi- 
examination. It seems 


ination. The 


tional work of making the 
doubtful whether the British Patent Office could be 
made self-supporting for the fee charged, if the ex- 
aminations are conducted on a basis as thorough as 
that in the United States Patent Office 

Not long ago a deputation called upon Mr 
Balfour with the object of having a clause inserted in 
the bill, which weuld necessitate the technical work- 
ing of a patent within a certain definite period. The 
object of this feature of the bill would be to establish 
manufacture, or to have the patent 
owing to the failure to work 
recent issuc 


Gerald 


promptly a 
become void or voidable, 
the patent in the time 
of Engineering, in a comment upon these 
says that “the legislation of practically 
tant industrial nation, save that of our 


new 


prescribed. A 

statements, 
every impor- 
own country, 


has a provision to secure this (working) either di- 
rectly or indirectly.” It then naively remarks that 
“in the United States the high tariff serves toward 


this end; while in many other countries there are pro- 
visions in the patent law for voiding a patent if it is 
not worked in that country.” It will probably strike 
of news that the high tariff 
as a working 
accus- 


our readers as a matter 
serves to operate in the same manner 
clause in other patent laws. We have 
tomed during the past forty years to hear all sorts of 
benefits or evils saddled upon the poor tariff statute, 
but this is the first instance in which we have heard 
a claim of this character put forward. It is certainly 
a most interesting and ingenious contention. The 
same article also puts forward the statement that 
“while giving our German friends every credit for the 
enterprise they have shown in establishing industrial 
research laboratories, there can be little doubt that 
they have also benefited greatly by their patent legis 
lation, which helps their traders enormously by mak- 
ing patents voidable if not worked within the empire.” 
We can hardly believe that the success of the Ger- 
man chemical industries is due to the fact that their 
patents become voidable after a failure to work them 
within the empire, and that the English chemical in- 
dustry has languished owing to the fact that they 
have failed to establish a similar practice. We surely 
believe that such a condition of affairs has arisen from 


been 


very different causes, from the same economic causes, 
in fact, which have enabled so many American in- 
dustrial products to gain a firm foothold in Great 


tritain. One of the delegates, Mr. Joseph Lawrence, 
stated that “when the linotype machine was invented, 
fifteen years ago, he endeavored to obtain a license 
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to manufacture in England. This was refused, and he 
was subsequently obliged to pay £800,000 for the 
British rights; while in Germany, the right to manu- 
facture was sold on more advantageous terms, which 
enabled the German to enter and underbid the English 
manufacturer.” These facts may be perfectly true, 
and may seem at first glance to have worked an in- 
justice, but certainly such a condition of affairs can- 
not be attributable to this particular feature of the 
patent practice. We are inclined to believe that the 
value of a patent is governed principally by the or- 
dinary laws of supply and demand, and we believe that 
in many cases it would work a great and real hardship 
to compel the inventor to introduce his invention at, 
perhaps, an enormous expense and sacrifice, or for- 
feit the rights for which he has paid. In many cases 
it is practically impossible for an inventor alone and 
unaided to introduce a patented invention. A _ vast 
amount of capital may be required; it may be neces 
sary to establish an extensive organization in order 
to introduce the invention; those who wish to control 
the patent may have a monopoly of such inventions 
and are unwilling to buy, and it seems a little hard 
to deprive the poor inventor of his rights simply be- 
eause he fails to put the invention into actual prac- 
tice within a limited time. If the invention is one 
of value and he is unable to introduce it himself, the 
time will surely come when some one will make him 
an offer, which it may be possible for him to accept 
The inventor will then have received the reward of 
his invention, and the public will receive the benefit de- 
rived from his labors. 

We are pleased to learn that before the deputation 
left Mr. Balfour, it was gravely remarked that the 
latter’s reply proved “most unsympathetic.” It is to 
be hoped, therefore, that nothing more will be heard 
of the matter. 

— sn a 
ADJUSTABLE CLAW-BAR. : 

The claw-bar here illustrated is designed more 
particularly for drawing rail-spikes, and, as the title 
indicates, it is so constructed as to permit rapid ad- 
justment or removal of the claws when desired. The 
claws are straight steel bars of triangular cross-section 
which enter corresponding openings in the claw-head, 
and are held in place by set-screws. The handle of the 
tool fits into an opening in the top of the head and is 
held therein by a set-screw at the side. Lips are form- 
ed on the head outside of the claws and brace them to 
prevent spreading. The base edges of the claws are 
beveled at each end to permit slipping them under the 
spike to be drawn. 

As soon as the claws are worn out or become dull 
along their inner projecting edges it is a simple matter 
to unloosen the set-screws and make an exchange of 





ADJUSTABLE CLAW-BAR. 


claws, i. e., to place the right claw in the left socket and 
the left one in the right socket, thus presenting new 
edges to the spike head. When the projecting ends are 
completely worn out the claws may be reversed in their 
Seats, and when both ends are dulled they can be read- 
ily removed, the worn-out ends cut off, and then re-in- 
Serted in the head, or they may be replaced by new 
claws whenever desired 

By virtue of their shape the claws can be easily 
Passed under the spike-head, and when pressure is 
brought to bear on the handle the rounded heel of the 
Claw-head forms an excellent fulerum on which the 
claws are raised and the spike withdrawn from the tie, 
Mr. Thomas Woodhouse, of Leadville, Colorado, is the 
inventor of this adjustable tool 


> 

George W. Gardiner. of Philadelphia, has devised a 
Propeller-gear which consists of a frame arranged in a 
trunk formed in the vessel, adapted to be lowered be- 
low the bottom so as properly to place the propeller in 
the water. if the vessel be of the centerboard type, 
the trunk carrying the centerboard may be enlarged 
80 as to also receive the propeller-gear. 
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ODDITIES IN INVENTIONS. 

CoMBINATION Revotver AND Dark LaAntern.—The 
revolver shown in our illustration would be of in- 
estimable value in case of an emergency at night. 
Its distinguishing feature lies in the small incandes- 
cent lamp situated in a reflector tube placed immedi- 
ately below the revolver barrel. A battery in the 





COMBINATION REVOLVER AND DARK LANTERN. 


handle of the revolver may be electrically connected 
with the lamp by a slight pressure of the trigger. 
Thus, should a man suspect a burglar in the house, 
he can use his revolver as a dark lantern to find his 
man and insure good aim before firing. As soon as 
the piece is fired the trigger returns to its normal 
position and separates the electric wires, thus afford- 
ing the operator the protection of darkness. Mr. F. D. 
James, of Seattle, Wash., has obtained the patent for 
this invention. 

Cow-MiLker.—There remain in these days of in- 
vention but few hand operations which cannot be 


Lg 








A COW-MILKING MACHINE. 


far better performed by machine. Even the milking 
of cows is now done by a vacuum device. The ap- 
paratus comprises a can provided with an air-pump 
by which the air in the can may be exhausted to a 
certain degree of rarefication, as indicated by the 
vacuum-gage at the top of the can. A flexible tube 
is connected at one end with the can and at the other 
end with the udder of the cow by means of four teat 
cups. As soon as a sufficient portion of the air has 
been exhausted from the can the teats are placed 
in the cups and the stop cocks opened, which causes 
the teats to be drawn inward, making an air-tight 
joint. The suction then draws the milk through 
the hose into the can. A pneumatic ring in each 
cup prevents injury to the cow and an outer adjust- 
able cylindey prevents the teat from being drawn in 
too far. The lower portion of each cup is glaas, 
which permits the operator to watch the proper 
working of the device. The pump and gage are ar- 
ranged to be easily applied to any milk-can. W. R. 
Thatcher and N. W. Hussey, of Oskaloosa, Iowa, are 
the inventors of this apparatus. 
— > oe —<—— 
AUTOMATIC DRIVE-GATE. 

A simple and inexpensive mechanism is shown in the 

accompanying illustration by which gates for drive- 





AUTOMATIC DRIVE-GATE. 
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Ways may be opened or closed from either side by the 
driver while he remains seated in his vehicle. The 
gate is hinged to a post projecting upward a consider- 
able distance above the fence. At the top of this post 
is a cross bar extending in both directions parallel to 
the roadway and supported near one end by a standard 
against which the gate swings when opened. Mounted 
te swing on the hinged post is a weight-actuated lever 
to which is pivoted a sleeve sliding freely on the pintle 
rod of the gate. The lower pintle of the gate fits 
loosely in an eye-bolt on the hinge post. It will read 
ily be seen that by lifting up the weighted lever the up- 
per pintle rod will be drawn back out of its horizontal 
position and be given a backward tilt. This, of course, 
will lift the gate off its latch, and since the center 
ot gravity is changed the gate will swing around on its 
axis until it strikes the standard at the side of the 
road. The weighted lever is operated from the vehicle 
by a cord or draw-line passing through a pulley on the 
end of the lever and over pulleys on the cross bars. 
The depending ends of this draw-line are provided with 
handles, and are knotted just outside of the end pulleys, 
8c as to prevent one end from sliding out of reach when 
the other is pulled down. To properly operate the gate, 
the draw-line should be given a smart pull, which will 
carry the weighted lever over past the vertical position 
and permit it to drop over toward the rear. As soon as 
the vehicle has passed, a quick puli on the other end 
of the draw-line carries the lever back past the ver- 
tical and permits it to swing to its original position, 
This restores the normal center of gravity and causes 
the gate to swing back against the fence post, to which 
it is secured by the ordinary gravity-latch. The gate 
was invented by Mr. P. C. Forrester, of Chicago, Ill., 
and is now being built, under the name of Forrester’s 
Automatic Gate, at 269 Dearborn Street, Chicago, Ii. 
e-+e-e 8 §=——~ 
TREE-STAND. 

The stand illustrated herewith forms a simple yet 
very firm base for holding Christmas trees and the like. 
After the tree has been placed in position the device 
can be firmly locked, thus insuring perfect rigidity of 
the connection. The body of the device is tubular in 
form, tapering to a smaller diameter at the bottom, so 
that the tree may be firmly wedged therein. The legs, 
which are pivoted to this body portion, have a wide ex- 
tension so as to present substantial bearing on the 
floor. On the upper inner portion of each leg a spur is 
formed. These spurs are adapted to sink into the 
trunk of the tree. When the tree is forced into the 
body of the device, the legs are first drawn together, 
thus spreading the spurs apart to admit the tree trunk. 
After the tree is seated, however, its weight apreads 
the legs apart and causes the spurs to sink into and 
grip the trunk. Mounted to rotate on the bottom of the 








TREE-STAND. 


body portion is a disk having three peripheral cam 
surfaces, one for each leg. As soon as the tree 
has been secured in the stand this disk may be 
turned to bring the cam surfaces into proper contact 
with the inner faces of the legs and thus lock them 
in their gripping position. The stand is the inven- 
tion of W.°C. Krick, of 1287 Broadway, Brooklyn, 
N. Y. 

AO 

Acetylene-Black, 

Lamp-black, which for hundreds and hundreds of 
years has been the chief ingredient in dark pigments, 
may perhaps be eventually displaced by acetylene 
black. The chief merit of the new substance lies in its 
freedom from grease and, therefore, in its more ready 
manipulation. It is said that acetylene-black is ad- 
mirably adapted for the uses of the manufacturer of 
printing inks. The high cost of acetylene-black ia the 
only obstacle that bars its general introduction. A 
field is, therefore, opened to inventors in devising a 
method of producing the substance cheaply in large 
quantities. At present the black pigment is obtained 
by decomposing acetylene through the medium of an 
electric spark. 
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RECENTLY PATENTED INVENTIONS 


Apparatus for Special Purp 








METALLURGICAL CRANE Db. W. BLair 
Perth Amb ‘ J The rane is used for 
handiing the anodes ind cathodes of a metal 
lurgicul bat i particularly of the kind 
med «(in ul “ Skeleton frames sup 
porting depending bh ks are rockably mounted 
on the main fra rhe frames can be shifted 
ndwiee and a single series of hooks will an 
swe i he anodes and cathodes 

CARLBURETER (. lL. CHAMP! Ss Louls 
M I bure s arranged to furnish a 

' if niform richness and in the 
‘ t ian ! j ed for immediate con 
mpl rhe ywer portion of the gener 
' ising filled with loose material, such 
i spond n, ground coke, et and on top 
f this material ands the hydrocarbon liquid 
at a predetermined level A pump is con 
nected with the carbureter and pumps alr 
throu the materia iy regulating the quan 
tity of alt pplied, gas of different degrees 
of richness may be produced 


Hardware, 














SNAP TOOK G. W. Hi. Steserecer, Lock 
haven l'a In his nap-hook the inventor 
avolds the mual button serving as Aa means 
for pushing the pin back against the spring 
A shield tis cated outside of the casing in 

pin slides, connection between the 
the pin being such that pressure 
the former will be communicated 
te This arrangement not only 
the disadvantages of the button de 
sign, bu iilso prevents water entering and 
freezing in the casing, thus ck ing the pin 

PENCIL SHARPENER ! Burks Lake 
view, Ore In this invention a novel attach 
ment is provided for pocket knives which 
greatly facilitates their u in sharpening lead 
penciis and al enables the safe employment 
of the knife as an ink eraser, if desired 

rUBE-CLAMIP W. De Peerras, New York 
ny. ty this invention Mr. Freitas supple 
ue with a amp of simple and inexpensive 
construction that may le puickly ipplied t 
make a gas-tight joint between a rubber tube 
and a gas-cock or nipple and prevent accident 
a! detachment of one from the ther 

WASITER-FASTENER 1 W. Suaw, Berry 
onan, (a This fastening device will ftirmly 
hold the wasl in a howe ip or the Iike 
and not inte i with the pa ne f wate 
througl h mM A wire spring I eated 
hlong@ the inner 1 iphery f the waal ind 
terminates in point vi h project through th 
side wa f the washe ind engage the hread 
m the plin 

NUT-LOCK hk. 8. Bovnr Moselle Mis 
The nut-lock mprise ' ' having 1 
aquare of which f n the squared end 
of the portion of the It ojecting beyond 
the mt Finger n th llar fit into hol 
in the n ind a saprit atch holds the ollat 
in piace 

RODHANGER FOR WINDOW- SHADES 
C. H. Bacon, Dantelson, Conn rhe rod hang 
t ‘ tinged form a permanent part of 
the shade and isl placed and secured of 
the window frame to upport and hold the 
shade in proper position The hanger also 
serve ' »s binder or clamp to hold the shade 
cloth weund ur mn he roller when the win 
dow shade it «k at a dealer's store 

KYELEI I J. LeAnn, Knoxville renn 
This tevention relates devices for lacing 
the ends of bel and provides an eyelet which 
ix easily applied and arranged to preserve the 
belt from wear and damage It comprises two 
metmbe each having an oblong hollow shank 
and a head, the latter having serrations along 
Ite edge which are adapted to sink into th 
belt (one f the shanks is provided with a 
plurality f shoulders on each side and the 
other with a tongue on each side adapted to 
apring into engagement with these shoulders 

Mechantcal Devices, 

FUR AND GLOVE SEWING MACHINES 
M. Hlasurt Londot bngland rhe inven 
tion ha f i ybject to simplify the cor 
struetion and inerease the durability of the 
machine to render the machine more nolse 
less In operation, and enable it to be run at a 
higher speed than other machines of the kind 
now in use Mechanism is provided for im 
parting the looper the various movements 
necessary the ormation rf the stitch 
namely longitudinal reciprocating movement 
vibrating vement in the longitudinal plane 
of the looper stem ind rocking movement 
about its longitudinal axis 

ORE-SEPARATOR J. M. MeC ave, I i 
Kinny, and |} rR. Cumm Denver, Colo An 


electro-magnetl apparatus is employed for 


separating from sand or pulverized ores metals 
of weak magnetic action, and a dry process ts 
used for the separation of cres of equal speci 
fie gravity, resulting In the saving of fine dust 
generally lost by the present methods 


CURVED-HAT-STAY-FLANGING MACHINE 

A. EB. Nipiaen and f RenTsen, Brooklyn, 
N. ¥ The hat-stay fanging machine is more} 
especially designed for flanging the undulating 
edges of tubular artiel such a8 paper sup 
ports or stays for nesting hats rhe machine 
ts very simple and durable in construction, 
and can be readily manipulated without the 


use of skilled labor 


i 
Messrs 


FRALEY and 
Fraley and 
reciprocat 


CONVERTING 
G. I MILLM! 


invented 


MOTION ‘ 
Neb 


means 


Alma 


have whereby 


ition can be converted into rotary motion 


ing 


A reciprocating red is connected with levet 


a 
on its 
ratchet 


and the latter to oscillate axis. 


auses 


Pawls on this lever engage a wheel 


aused rotate 

rROLLEY-CATCHER Tv. B 
N. ¥ The device 
moment the trolley 
it automat 
and 


thereby 
rOMATIC 
Gloversville 
ted that the 
feed of wire, 
to 


which to 


Al 


SHANAHAN 


is 
so construc 
line will 


the 


jumps the 


ically draw downward 


act pole 
it 
ovided of 


wire 


the permit the wheel 
connect with the feed 
constructed that when the 

therefrom the springs con 
the which 


turned wind 


pt in rope to 
the 


It 
pole 


pole to again 


is also 80 trolley 


rope is drawn 


necting with a drum in device on 


the rope is wound, will be in a 


ing direction 
Medical Appa 
HYPODERMIC SYRINGE 
Signa | HATFIELD, Wagoner 
constructed 
por 
in which hypodermk 
different 
It 
piston 





N 

Ind 
be 

p! 


needles and 


JOHN FAIN 


and ly 
rhe 


nient ‘ 


is so as to conve 


syringt 


lec! 1 the and is ovided 


with chambers 


tablets used for hypodermik 


forming 


injection mixtures are arried comprises a 


central cylinder in which a slides and 


two smaller cylinders or hambers oppositely 


Means 
cylinder 


central ylinder ar 
the 


dows 


on the 


for 


disposed 


closing central and 


provided 


locking the piston rod in place 


Process Patents. 
Ol MAKING DOLOMITIE 


PROCESS 
SANDSTONI 
Mich rhe 


duce ompact, al 


ildwater 
rbject Invention 


oxides 


this is to pro 
sandstone 
of 


compounds < 


tificlal stone 
calclum 


produced by the union of 


and magnesium with various 


silica, forming a fine and compa structure, so 


that it used for all ordinary purposes 


f construe well as the finer decorative 


and h 


istin 


as 
tensile and crushing 
the 
well 
rREATING 
ORES i) 


rhe process 


containing 


purposes as great 


strength, re also disintegrating ac 


water 

COPPER 

SHULER 
the 
and 


the weather, as as those of 


tions of 
PROCT 
NICKEI 


dbury ‘ 


a} 
LFID 


anada 


SS 
P 


relates 


SI 
to 
ent of ores besides tron 
such 


lhe 


non-magnetic elements as copper, 


mbination with 


duet of 


sulphur 
pig 
which 


main pro 
this 


of 


containing a 
it 
ni 


process is 


nickel 


manufa 


makes suitable 
of 


iron-nickel-coppet 


ture kel-steel 


Secondary are an 
dioxide gas 
OF PURIFYING 
Rh. DP. S1Ternat 


ovides 


matte ind sulphur 


ESSN 


ZINC-HBI 
Cleveland, 


ARING 
Obhlo 


cess pl ommercially appli 


thod of purifying zinc-bear 


ing 
hickel on 
contain 


hnannet = «fo h6OTremove any 


mpounds tl they 80 


may 
ch 
lor of a 


hopone purified solu 


purity or per 





KBallway 
M. Melon 


particularly 


NU 
rhe 
fish- plate 


LOOK 


device adapted for 


bolts and nuts It comprises a 


plate which receive and con 


he 


having openings 


form to the shape of nuts rhis plate also 


which 
the 


ir the ends n 


held to 


ha perfora nea ne ire e 


gaged by locking-clips fish-plates 
nut 

Hhs 
rhe 


while 


\ 

awitch 
the 

roll 


ATING 
No 


Swit 


Ss. ¢ 


RAILWAY 


rth 


OPER 
You 
is 


NOB Augusta 


designed yperate automatically 


engine | in motion \ jection on the 


stock 


fraine in 


pro 
seed 
the 


ing may be depre to engage a switch 


throw 
that 


the center of track, thereby 
Ihe 
been 


ad 


of frou 0 to 25 


ima the inventor informs us 


he 
the 


Kiven a est 
oO} 
miles 
i 

Dakota 


awitceh ha practical t 





Georgia ral ind at 


rated perfectly 





or W CoRDILI trule 


rhe 


device 


CAR 


Iirule ¢ object of 


the invention is to provide a whereby 


by 


uncoupled at any desired 
of either 


a train cars may be 


the line rods from 


The 
eylindrical 


point 
end of 
inside 


urning 


the train coupling-heads are placed 


a draw-head provided with 


extending outwardly and forwardly, each 


ad 
of 


arms 
automatically locked to 
When 


draw. he being 


cylinder an draw-head 


the 


opposing 
the couplings are 

unlocked 
the 


rods connecting turned 
discon 


the 


thus 
of 


coupling-heads are 
th by 


oupling-heads of a 


cting turning rods 
he 


another 


“ar 


train are, one after 


brought under the control of the 


operator until the coupling is reached which 


to t 
of 
this 


disconnected Thereupon a_ single 


rod 


is “ 


the the direction un 


opposite 
all 
simultaneously 


turn in 


locks 


the coupling-heads 
to 


coupling and 


on rod will be returned 


their initial positions 

Tools, 

rrer F. L 
Linoleum 

this 


rire, Ellens 
may 
cutter 


LINOLEUM-Cl 
Washington accur 
ately Tre 
material is clamped securely between two blocks 
the upper block, 
and a V-shaped 
which cuts the lino 


burg be 


ind smoothly cut by 


and the cutter siides along 


guide at side 


the 


having a one 
knife 
leum 
CHEESE-BOX 
Watertown, Wis 


along other side 


rRiIMMER ui 
This improved 


W. QUADE, 
cheese-box 





solutions | 


| slightly 


“e | forms 
in such position until sufficient slack is | 





trimmer tis 
easily 
diameters 
curately 
box 
little 


cheese 


readily applied and 
adjustable for 
It arranged 
reduce the 
the level of 
lower to allow 


boxes of different 
quickly 


the 


and 
and 
of 


or 


is to 
of 


cheese 


height side the 
the 


for 


therein 
of 


to 


shrinkage the 





Their 


FOR VEUIE 
Hazlewood 
one bolt 
for 
of the 
connecting 





Vehicles and essories, 


CORNER-IRON 
Ww 


special 


LE-BODIES 
With 
h 
adjoining 
the 
with 


G VINSON Ky this 
corner 
the 
of the 


fastening 


iron at ear cornet 


sole means fastening 


ends framing body, and 
only 
the 


passed 


Is 
the framing 


corner-irons, save one or more screws 


through a downward ¢ 
of the 
bent 
of 
strain 


horizontally 
of 

the 
the 
and 


x 


tension side iron and the lower 


of 
under 


one 
horizontally to 
the 


end extension pass 
body to 


the 


side boards support 


them obviate on devices con 


irons 
You 
to 


necting the sides with corner 
SINGLETREE-HOOK I 
The hook 


keeper 


s no, Fe 


rssil 
Ore include a 
hook 


of 


constructed 

the 
length 
the 

the whilffletree 
hook for 
the trace chain and the safety 


is 
safety extending 
It 


between 


fit 


over propet 


made from a single metal bent 


its 


is 
ends to ring 


the 
provide 


form 


op or 
of and 


the 


upon end at 


to ment 





engag 





ends 
by keeper Over 


lying the hook 


BUCKLE FOR TUG-STRAPS W. HL. Ross 
Bemidji, Minn The buckle affords a reliable 
attachment for the end of a trace or tug strap 
upon hames of a harness and is convenient in 
adjustment to connect or release the strap 
It avoids bending the trace at the point of 
connection thereby reducing injurious weat 


to which such straps are ordinarily subjected 


Miscellaneous Inventio 
MATTRDSS OR CUSHION AND 
ATTACHMENT THEREFOR A 
Marysville The mattress or: 
of bottom 
connected 
vided 





™. 
HEATING 
G. ScHMIED 


Kans cushion is 
and 


one 


ions which are 
pro 


and 


made top port 


side being 
with 


intervening 


at one portion 


interiorly projections or ribs 


spaces them for accommodating a 
tubes 
he 


filled 


The heater consists of a series of 
of 


The 


heater 


of aluminium, rubber when 


bent 


made or 


cushion is to be tubes are 


with hot water 
BRUSH J 
rhe 


M ( rhomaston 


is 


HAMBERS 
when 
th 


constructed that 
folded 
casing and covered up, the whole 
that the | h 
in a pocket o1 
baggage. The is appli 
more particularly to 
rth 
RING 
Lamoine 


Conn brush 80 
in 


not the bristles may be onto 


head being 


may | 


in compact form, 80 rus y 


conveniently carried 
packed 


cable 


with invention 


brushes, such 


tollet 
and clothes brushes 

INSTRUMEN' 1. B 
Me The 
and t suring 
It 
of 


hair, t 
MEASI 
North 
in 
thelr 


as 


instrument is useful 


angles and any of 


describing 





branches comprises a graduated base 
gradu 


bas t 
ase ule 


rule, at one end which is hinged a 


ated angle rule ang on 


a protractor plate On the is 


slick arrying a perpendicula rule 


\ 


base 


mounted a 
graduated leve! is secured to 
end of the 
FR-HOLDER 

his 


to apply 


also 


spirit 
one rule 


ct 
Fla 


Key West 
cuff-holder 
may 
eufl 
shirt 


PAUL ¢ MMI 


invention provides a 
which 
rhe 


and remove, and one 


tured low cost 
detachably 
detail 


bet ween 


be at 
lock 
cuff 
rhe 
the 


manufa a 
in 


and 


ured to 
of the 
euff 


“aABsY 


use is ner 
ipvention 
lock 
rotatable 
of 
properly 
the 


forms a novel 


swivel connection and 
an ¢ 


the 


arms 
the 


permits 
cuff 


may 


clasping 


adjustment of on wrist band 


the shirt sleeve, as be desired to 


ts lapped edges at the side of 


dispose | 
of the 
M-’AN 


rhe vac 


hand wearer 
VACUI 


line 


G. L. Ripnavup, Grand Sa 


rexas uum pan is provided with 


improved heating sections an improved 


of chamber in tapers 





form discharge 


at the bottom to an orifice which ts flanged 


for 
Fitted 
the 


sleeve 


rh 


securing thereto a brass lined 


extending throu 
dischs 


the 


and 
of the 
at 


the 
oriiee the 
This neck 
with 
to 


sleeve 
K 


closed 


within 


ne 
but tis 
When 


substance 


ber is top 
sides 


ted 


With a 


yrovided iis 
it 
the 
of 
rhe apertures in the 


apertures in 


collec 


is desired remove the 


supply 


chamber 


discharge 


then raised by any suitable means 


neck 


wit! 


brine and 


are thereby brought 


omn the bottom chamber 


unication 
effecting a sfer of the 


collected 


the tran liquor 
the 
charge chambe1 

BRI 
Zealand 
ible 


of pan 


to pan and the salt to the dis 


New 


Invercargill 


brush 


SI! r Pucker 
rhe 
of a 
for 
paper 
corked, 
the 


ooze 


consists of a 
for 
the 


and 
purpose of 

When filled 

it 


suitable 
the 


vessel size shape 


water wetting 
of 


tightly 


holding 


surfaces with water 


and is only necessary to 


squeeze compressible vessel, for 


ing the water to out onto or through a 
felt brush which is applied to the 

BELT-GUIDE.—C. McKeen, W 
W. Heyer, Winside, Neb. The guide 
prevents the belts from being 
sudden gusts of wind, either 
zontal, but from undue 


preventing turning and stretching 


paper 
Bayes, and 
not only 
misplaced by 
vertical hori 


o 
f 


also wear the edges, 


manipulated, | 


al 


FOLDING CRATE.—A. J. Noury, Memphis, | 
Tenn The folding crate has novel features 
of construction that adapt it for quick ere 


tion into a commodious receptacle for poultry, 
live game, fruits, and other products usually 
transferred to market in such inclosures. The 


improved crate | furthermore 





8 adapted for 
speedy collapse and close-folded adjustment of 
the parts that are all connected together 

PROPORTIONATE SCALE G. R. Brown, 
Pledger rexas rhe seale is particularly de 
signed for determining the relative proportions 
or percentage of lint contained in seed cotton 
A disk is mounted to rotate on one of the 
fulcrum points of the beam Blocks mounted 
to slide on the beam at opposite sides of the 
fulcrum are connected by links to the disk 
A pan is supported on one of the blocks whic h 
slides a'tong a graduated portion of the beam 
A loop adjusted and fixed to the beam sup 
ports a second pan 

NON-REFILLABLE BOTTLI J. OW Mc 
CRACKEN Logtown, Miss Novel details of 
construction are provided which may be easily 
placed in the neck of the bottle and am 
adapted to afford a closure therefor that per 
mits the liquid contents to be freely de 
canted, but prevents the bottle from b ing 
filled in the usual manner 

CHAIR A. M. SmMitrz, Depere, Wis The 
chair is provided with a convenient adjustable 
and detachable device for supporting a book or 
the like in front of a person sitting in the 
chair and provides further a cover for a re 
ceptacle on the chair that may be used as a 
writing desk his makes the chair very use 


invalids 
VENTILATOR I ( 


ful for students or 


RAMIREZ Puebla, 


Mexico rhe ventilator involves a_ vertically 
extending tube or conduit with absorbent ma 
terlal therein, in which tube is induced a cur 
rent of air passing from the atmosphere into 
the apartment rhis current is not only 
fresh, but is also cooled by the evaporation 
that takes place in the tube 

FRUIT-DRIER PRAY J I COLLINS 
Nashville renn rhe drier frames are so 
constructed that in case of rain during the day 
they can be easily and quickly racked up and 
placed under shelter When taken into the 
house at night they require but véry little 
space, and as there will be from three to four 
inches space between the frames when racked 
up the fruit will continue to dry in the house 

NBEDLE-LLOLDER kK MILLI Cortland, 
N. Y rhe invention relates to a means for 
conveniently arrying sewing materials in a 
toilet article, such as a comb, a hair orna 
ment, or a hat pin, so that the toilet article 
will serve as a casing therefor, and be adapted 
for use in the usual way, but permit a ready 
removal of the sewing Implements and ma 
terial as occasion may require 

FISHING-GEAR A. W. WILSON, San Fran 
cisco, Cal By practical observation, Mr, Wil 
son has noticed that minnows and other small 
fish when being chased by larger fish, swim 
erratically and “skitter’ or swerve from side 
to side Chis is probably due to excitement 
or exhaustion, and a trolling-spoon or arti 
ficial bait should be made to imitate these 
novements Such fishing-gear is provided in 
this invention 

SPOOL-TLOLDER J. ut. Utne New York, 
N Y This portable spool-holder supports a 
number of spools in a simple and compact 
manner and may b hung upon a wall or 
placed on a table, sewing-machine or the Iike, 
without danger of any of the spools dropping 


out It is also arranged to conve 


nient access to the thread on any of the spools, 
readily 


permit 


and in case a spool is empty It can be 


removed and replaced by a full one 


FAUCET J. C. Porrz, Spokane, Wash, The 
faucet may be readily opened to permit the 
flow of water, and will close automatically by 
the supply-pressure The main valve, which ts 
directly exposed to the supply-pressure, has a 
piston normally free from this pressure and of 
greater area than the valve Means are provid 
ed for admitting the supply-pressure to act 
upon this piston in opposition to the action 
of the supply-pressure directly upon the matn 
valve, thus opening the valve l’ressure upon 
the main valve will close it when the supply 
pressure of the piston is cut off 


SUSPENDERS I WECHSLER Brooklyn 















N. Y The device is so constructed as to be 
readily changed for use as ordinary suspenders 
or as a watst belt Metal clips at the front 
ends of the straps are so formed that they 
may engage one another to form a belt buckle 
or en independently with the suspender 
ends 

HORSE-TAIL HOLDER i I GAvitt 
ropeka, Kans Mr. Gavitt has invented 4 
horse il holder which can be easily applied 
and will efficiently serve its primary purpose 
of holding the tail in such manner as to pre 
sent the appearance of being docked and will 
also hold the tail done-up, as is desired when 
the horse is being used in mud When in po 
sition the device is concealed from view. It 
consists essentially of a main strap secured by 
a loop to the crupper On the main strap are 


a number of transverse straps employed in se 
uring that portior f the tail which has been 
folded back just below the tail bone 
AMUSEMEN' APPARATUS H r 
Scuraper, Brooklyn, N. Y rhis invention re 
lates to an amusement device simulating an 
old Dutch windmill and its surroundings, these 
including a canal, or mill-race, through which 
boats are drawn by any desired power 
Nore.—Copics of any of these patents will be 


furnished by Munn. & Co. for ten cents each. 


Please state the name of the patentee, title of 
the invention, and date of this paper. 
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Inquiry No, 2496.—For 4 stationary gasoline en- | Draft gage, K. Bombard............... . 697,970] Music k turner stern See a 
wine tor running a small plant for cutting stones. on Hesiig appliance, friction, T. L Me- Music taking and ee ut, M. 6,203 
all For a pow h in Ceeenccesoveccayers -» 608,216 . cawkae : 
j . -| Anat pa A i A pipes'd te 6 tn ee Drilling “machine, 8S. A. Baker, . ++» G98,242 | Musteal Instrument, automatic, J, € c 

"READ rHIS COLUMN CAREFULLY, —You | Dust beater, 8. J. Sims....... 608,000 | Musical instruments, machine for cuttir 
wili tind inquiries for ce -o.. classes of articles| Inquiry Neo. 2498.—For makers of sewage dis-| Dye and making same, greenish black sulfur, perforated sheets for sutomatic, + 
numbered in consecutive order. Lf you meee posal plants. Seal or Sihaer psec os 220 os Ay Bose isst aibnossersasseresasenunsns see )08 

cture these goods write us at once und we will a ynamos or motors on their ~pla es, ecktle ‘astencr, 8. B. Palmer. . . O2i9 
- 1d you the name and address of the party desir- Inquiry No. 2499.—For makers of electric mining means for adjusting, F. B. Duncan.... 697,998 | Oil, apparatus for separating solv 
ing the information. Im every case it is neces- GrUls Gnd Qunetel Giang meckinery. Electric cireuit closing device, ae te ang +++ GOS: ©. Brisman............. » GH B0s 

_ * 4 ‘ ce . | Blectric distribution system 605,156 | Oil, burning, G. L. Badger..... * 608.) 
sary to give the number of the inquiry, wan No. 2500.—For ax handle and spoke ma Hlectric light bulbs Pao for vavplying” ak Ore burning, G. a aden * Saltese 
MUNN & OO,” FH ng, L. Ainsworth........... - 697,061 | Oven burner, bak a. W. . COBO. 
Inquiry No. 9501.—For manufacturers of cellu- | Electric motor, tale & “ats 6v7, Paper box, 4. ©. Jordan... GOTLiG 
M l Works. Ch Catalogue free. loid oF bard rubber good: socteas Ab aA meee, B. ey iider tesece 608,237 | Pavin see 4 Steinbach . COR 
Marine tron Works. hicago, Catal ‘ a lectrical Knife switch, Smith & Bossert.. 608,417) Pen, founta F. ©. Brow G04 ,Wad 
a ; ; : Inquiry No, 2502.—For makers of coal briquettes. | piayator gts; self closing, G. KE. Anderson 698,385 | Pencil holder” and charpener, commited, ct 

Inquiry No. 2468.—For manufacturers of turbine | jyquiry No, 2503.—Kor manufacturers of litho- | Elevator hoisting mechan am, H. Rowntree 608,412 ©, Lavejoys....ecceeccenee US, 122 

water wheels graphic stones. Blevator safety appliance, G. oore.... 698,041 | Phonograph, C. W. Vernon ON, OM 
: , ; ae os pr ates Bt ag Cc. B. Phonograph or graphophone, G. Hettini.... 607, ,0uD 

For logging engines. J. 8. Mundy, Newark, N. J. Inquiry No, 2504.—For the manufacturer of the Maa 698,084 Poomphate logs, tooth and base for, BE. B. 

Grabler check protector. Engine pay reg Oppel ag eth: cat pe: eee. GOB, 2T4 

Inquiry No. 2469.—For machinery for packing . ° a 608, Phot: raphic fm roll and roll holde f 
preserved provisions. eS Ts? No. 2505.—Fer dealers in useful indus Envelop, 8. A. amie. ** 997/971 es et a ae eee * gon, i108 

. , . Envelop closure, metallic, G. ®. Adam . 697,900 ae printing frame, F. Herold.... 608,015 

Motor Vehicles. Duryea Power Co., Reading, Pa. Inquiry No. 2506.—For dealers in oil drills and ht een a safety, C. H. Mann...... - 608,300 Photographic shutter, C, PEERED. 64045 608,172 

; , N 2470.—-¥ seat ‘ machinery for operating the same. Broke ve engine, 1 N. Hyland... : . Seats lt St ae Oh NR a 

nquiry No. ‘ .—For dealers in armature 2 . Ly eglasser, ~ © OMRGOM « co ccs ccccecees 698,078 Picture exhibitor and ph 
toothed panchings. Jnaties Re. 3507 .—Vor makers of netting ma- Fabric slitting machine, Conrad & Cameron 697,980 . FE. Burgess Asp ; 

eae: ‘ chines, es pecially 1 . abrics, machine for cuttlig blanks from, Picture mat cutting machine, P. Drinkaus 

U.S.” Metal Polish. Indianapolis. Samples free. Inquiry No, 2508.—For manufacturers of nut J. A. CAMPO... 6... sce eceseeeecesens Pin holder, BE. Koller............. ov exile oan 

crackers. Feed water heater, B. F. Kelley Pipe wrench, i. ,pateed. . 

Inquiry No. 2471. For complete commutators or Zs ‘ Feed water heater and purifier, Piston, B. &. Baldwin..........:.:...20 y 
segments for smal! machines fuquiry No. 2509.—VFor dealers in hat creasers. veoder, botier, Ln G. Larcom. « Oey: ig -° Pitman rud Bn tg G. W. Beam...... 

WN . . ng a we i} mechanism, auto- ‘lanter, J. A ee, PPT EES Ore 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. nastics No. 2510.—For dealers of aluminium in matic, BP. C. Waring........cccscees, 98,284 | Planter, corn, a nage, SRF EEAS 

: ‘ 3 Fellies, machine for drilling rivet holes in Plantet, seed, T. J. Gaynor 

Inquiry No. 2472.—For an apparatus for repro- Inquiry Ne. 2311.—For parties to engage in the metallic wheel . G. H, Everson. +>» 698,189) Plants, a mont thon for protecting ‘growing, 
ducing written reports in numbers. construction of airships and light engines per horse | Fence, W. M. Craft. +++ GO8,177 ni NS Se SEEK Pay St 39 

Manufacturers’ agent; accounts wanted. 8. Duncan, | °°*°™ genes bane makin «J. i Btucker. es cue rs an gripping tool, * G. Weibesahi 

manula we SGe8s; ase . a? ° ‘ ence e, wire i MK... OW, BM. BOBescccsescrere Tritt Tee 
Dallas, Texas. c fan swt eo es: pans. 2,2, J im large | Fiber crosser, P. Mickle..... . Plow, hillside, W. ‘Turner....... 

a 5 File, account, W. Anderson vee Plow, shovel, J. Michalka. pisdn cess 

Inquiry No. 2473.—For dealers in cigar-vending Fine fuel combustion, W. H. oe Pocket kuife, self opening, ii. ‘Treas... 

machines, selling them outright. vise op a gy | Wor H. Fenner. : Pocket, ey watch, R. C, Wilking........ 
‘ire alarm. + OOD... 666 ee esr eeeens Poker and lid lifter, combined H, Wainarn 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., INDEX OF INVENTIONS +! naga reel line guide, Krueger & Hoffman Pole bead device, vehicle, ft. Bregg...... 

Chagrin Falls, O co a hd er ing, J. & 8. Apne Power. See Tread powe 9h 
For which Letters Patent of the 4 soma =. _ a. —,: wore apparatus, hy¢ raatie or mins, . © 

Inquiry No. 2474.—For dealers in blades for lawn ae ¢ or, & 8 orthington weeee 
mowers United States were Issued Flute, Boehm, EB. P. Rogers...... Printing, color, ©, 

F i he Week Endi Pee anette Pm Greene. . Printing press, A, P. yarn 
» castings of so on fo: ture e ‘olding box, D. OLE. ce seeeecencnens . Printing press gage pin, job, 

Fine castings f soft in nf r manufacturers. Atlan or the ee nding Faraaie, ‘tte Wiest teruase. Pulley nck  arben Py : Gene 

tic Foundry, Phillipsburg, N. J. Furnace, W. Stubblebine.................. 698, 336 Pulley banger, split, J. W. a8, 5 
} April 22, 1902, Furnace bottom, sheet heating, P. F. Smith 698,148 | Pulp, manufacture of peat fiber, 

Inquiry No. '2475.—For manufacturers of root Furnace oil burner, W. Ebb cay debe. i 361 SOOM -555tnied oo chdkns sks4uased ad 908,118 
tile machinery AND BACH BEARING THAT DATE. | Furnaces, reversing. valve for regenerative Pump, doubie ac ting cylinder, H. B. Arnold 628,387 
4 : =<" ad t bh gas, Hyatt & MeGeorge.............. -- 698,283 | Pump, vacuum, OuR, 4 

Sawmill machinery and outfits manufacture by the [See note at end of list about copies of these patents. | Fuse for explosive projectiles, base, C. Me. x Punching bag support, A 
Lane Mfg. Co., Box 13, Montpelier, Vt. _ oh x | PAT PRET TCrT eee 607,974] Purse or bag frame cateh, A. F, . 

Garment stretcher, J. Percival............ 698,316 | Puzzle, J. 8. Webster no ci Ge Tee Job ys Mis ptr A GU8,O8S 

Inquiry No, 2476.-—For galvanized wire hoops | Air compressor, byéranjie, J. Weyand. 698,236 | Garment supporting means, C. W. Mesick. 608,037| Radiator attachment, J. R. Wade........ OOS ,O85 

similar to those used on candy buckets. |} Alarm, A, jo COW%EB. co cccccccce 608,592 | Gas burner, incendesce Clawson & Runge: Rail block clamp, O'Keefe & Whellehen.. ova ia 
Aldehyde and acid, making aromatic, M. min 698,373 | Rail bond, ae AA re a Ling OTR 
Steel name stamps, stencils, stee) letters and figures Bazlen .. nt . . eeeseece tiga eoeeceees ‘ Sy Gas cn a ‘ Rail bond, ls & yuan. . ab pi 179 
a ches ’. L. Alderson, Cleveland, O. Annunciator, oglund & edman..... .. 608,018 Nouzaret 608,044/ Rail bond, J. T. “eviese...... . 6S, 180 
and brass checks. C. L.. Alderson, Cleveland one frame one hood, combined, W. WG. : : Gas generator, acetylene, ©... eh oo 608,160} Rail bond, G. B. Blanchard.............. Ons, me 
5 0 , rs oO 2 BUBCROMOCVEE occ es cccccccccsesscsses 698,371 | Gas een, ac P. F. v. Mohrer Rail cross bond, G. B. Blanchard........ 608,25 

winguiry No. 2477.—For manufacturers of bent Bags, machine tor apply ing gathe ring strings et c RITE mee 698,304] Railway contact apparatus, electric, t Ng 
, mal V A her coresceses t Gas genera “‘acet ~ oOo J Mousette. oa. au8 PRUNE 0059200450 6hn5040004d Es bR .. OO8,124 
. s , oodwo Sa ane press, J. J. Atkinson. iu Gas generator, acetyler A. ancey...... 60S, 425 Railway crossing, W. M. Coo POPs ccecssee GUG,176 

Are you lo« king for anything in a w a rk? Baling press for hay, cotton, ete., ex . Seott Gas heater, F. G. Hoerlein. End Ciaiwsac 608,017 | Railway counelen, Cc. BM; Cooper 1 eh 608,206 

Write Tucker Bicycle Woodwork Co., Urbana, Ohio. Ball. See Golf ball. . Gas, manufacturing, F. W. C Schniewind.. 698,062 Railway crossing, C. F Paunell.......... 608,410 
. Ball pick up ap yliance, Bk. KB. Roberts.... Gas manufacturing plant, F. W. C Sehnie- allway electric signal and safety appar- * 

Inquiry Ne. 2478.—For spring motor ceiling fans. Basins, stoppet % vice for stationary wash, wind . - 698,065 4 4 i. fauvege sseeses ee + -» 608,145 

H. B. Oomlin8......sseeees Gases, means ‘for compressing or Hique tying, Railway signal apparatus, L. Gachet. ons, 200 

Manufacturing piant for sale or to rent; best rail- | Basket packer, F. H. Smith.. Borland . 698,362 | Railway sleepers, etc., wood peg or fastener 
way facilities. Address Albert N. But-er, Menden, Ct. Battery plates, making storage, Meygret Gate, W. H. Kemper... oenegpee 608,201 for wooden, F. Stahl. ....6.6.6cseccces 608,070 

. Bearing, roller, L. F. Arnold....... / Gvs,d01 | Gear, differential and reversing, J. H. Mit- Railway traction apparatus, electrical, A. B. 

Inquiry No. 2479.—¥or a light, portable distilling | Bed brace, C. W. Smith.......... che 608, 128 Meme. . wccuestadoe th 
apparatus for use in deserts where water is strongly | Bed, folding, C. *’ Brown 6S | Gearing, change, Fr ore rdo jon -seeees 698,008 | Ratchet device, “adjustable, © A. " Miller. 
alkali Bedstead, R. R. Blaisdell....... { | Generators or motors, compe nation of, F Refining engine, Ss. R. Wage... , 

Bedstead, corner fastening, O. ae a GUS,244 Holling car axles, apparatus for, “C. Bteele 608,071 

WANTED.—Experienced manager wants partner to] Bedstead, sofa, c. Udell. } Generators or motors, means for compensat Rolling ta ering — mill for, M. Sate kes 697,004 
help build valuable invention. J. C. Purdy, Bayonne, | Belt, I Lewenthal.........+. ng, GD; BROM. cv ccccsecces res 408,245 | Hosette, ae Se, cca kiln oo kn . 608,235 

Belt, apparel, W Geise enhe imer.. Gold-saving device, submarine, L. Db. rf raig 698,105) Rotary Pn A, inte ning apparatus, n. " Lie- 
N.J Bicycle brake, A. Doney.. Golf ball, BE. Kempshall, . 08, 24, dos, 101, Gs, 402 Mash csccecascdsechruisrttaslaaael 608,121 

inquiry Ne, 2480.—For parties to make glass| Bicycle handle bar, J "€. Porter Grain cleaning screen, C. Clos: 58 | Rotary engiat 's » Book. . eahanie¢s O08 00 
balls 2 incnes diameter, ground and polished and of dif- | Bicycle support, ¢ Hammond tee Grinding machine, Shimer & "Pardoc ‘ Salicylate of salic vig ram, ete., He veces os. ore 
ferent colors Bicycle two speed driving gear, W Gun, automatic rapid fire, V. BP. De Kinighi Sanitary trap, A. 8 oon ene 8, 217 

. OP ncagseees . Gun, breakdown, W. , 608,194" Sash fastener, a +e+ GOK ORG 

For SALE.—U. 8. 1902 latest beautiful patent on bi- | pit lengthening attachment, B. F Gun carriage, iLO, MOMs s.c00 00 saaenn 698,040 Sash, win “te waren. ‘ 08, 168 
cycle. For particulars address Tarzian Brothers, Pater. | Blackboard, 0. Lange Gymnastic apparatus, a. Strauss ‘ Saw protecting hood, A. Bourgeat. GOK, 403 
son. N.J | Blast furnace, KE. Bertrand . Hair fastener, A. G. Samlth......cccccues eat steam set works for, Barker é 
oe Boller, J. A. & J. M. B. Rey 008,140 | Harness, G. Bengelaub...........0.ecceeee Corr J saahinesienhe0is ton 60K, 2465 

Inquiry No. 2481.—For manufacturers of port-| Boller tube cleaner, Forsyth & Bell 608,193 | Harvesting machine grain shocking attach- Scale res | penbolder combined, P. Pr. M. Bur 
able houses, | Book, . Cam eth ment, G 1 Pas ae PTY reo € See “ea cuh deeds eeancberecctrewen G08, 370 

| Boo older anc r est, combined A wl lft, shoe, J. J. Jomes.......ceecees . } eee -. 

We design and build special and automatic machinery B meee @ and arm rest, nbined, al Hinge, iM. 4 shoe Won HR Ty pcp p Be ale, wore fb g G. Oenera. vases ,- ae oe 
for all purposes. The Amstutz-Osborn Company, Cleve-| Bottle, R. W. ‘Pokrop. 90 0n%es Hoisting Hy conveying mac ‘hine, T. Long 08. O32 Scraper, ih, : An 6020050000.000¢tnmenees on 138 
land, Obio Bottle, non-refillable, T. 8. Bailey look. See Shelf hook. Screen, See Grain cleaning sc ‘reen. 

Bottle, non-refill BK. ©. Shilling Hlopper or chute gate, A. Smith.......... 608,140 | Seal, C. H. Mann. aia GDR, 501 

luquiry No, 2482.—For a large practical dish | Box, S. Dalsheimer.............. Hlorse detacher, F. M. Hunt 608,021 | Seaming machine, side, ©. W. Sleeper OOS,006 
washer, Brake, W Crowdus...... Ilose reel, A. EB 698,546 | Sectional tank, 8S. T. Playford......... . GROG 
» Mac » P Brake shoe mechanism, H. Tesseyman Hot alr furnace, tease G0S,170 | Sewing machine binder, W. BR. Abereromble GOR, 0s4 

Special and Automatic Machines built to drawings On| Brick machine die, ¢ Holley Ignition device, electric, A. R. Mosler. 608,042 Sew oy machi Neston, RK. RK. Wanless, DU wi bd 
contract The Garvin Machine Co., M49 Varick, cor. | Brine, treating, G. N. Vis Impact engine, N He A Ganges, 698,271 Re wing mack le threader, C. Se haefor OUS.414 
Spring Streets., N. ¥ Brush and mop, combination serub, | Pir Incandescent mantles, manufacturing, OG ls Sewing machine tnak creaser, J. M. Greist aoe ont 

P rung Buhimann ..... ‘ cveccenes 698,102 | Shaft boring apparatus. R Abe cosvees G08, 106 

Inquiry No. ‘2483.—For carpet-cleaning apparatus | puckle, check line, D. C. F. Snell Indicator, B. V. Beals. . ‘ : 698,550 | Shears, W. G. Henderson eee GOR, 10) 
or machinery Buttonhole cutter, C. L pogers Indigo from indol, making, P. Seidel ie OMS, ; met Sheet metal veasela, machine for bulging, G. 

, . of P le . Cable suspending hanger, 8. Du Perow Ingots, plercing and atapmas metallic, L. D, Knapp 04K, 404 

Manufacturers patent articles, dies, stamping | (! see a. Meanie i| oe 607,088 | Shelf hook, a i Pimspece. 1 sases daadnvics 
tools, light machinery. Quadriga Manufacturing Com: | Gamera, ¢ Bornmann ate Tusect destroying machine, Dyer & Willette 698,187 | Shipping care, banana, F. Schmitz aun, ert 
pany, 18 South Canal Street, Chicago, Camera, photographic, J. & A. Wilkinson | Insulator, electrica Ball 608,007 | Show case, A teinle ; 60s, 320 

‘ Can capping machine can holder or jacket, Kinetograph taking: up apparatus, oO. ‘Mens Sign, Uluminated, Chapman & ulne O08, She 

Inquiry No. ‘24N84.—For a fieor mop that does not achinen & tite... a en ee 608,125 Binwatine Sapaeaten, Cn oat we’ he 
require wringing by the hands Can fanging machine, J, Brenzinger Kitchen ute 1 KE. W. Leach 608, 120 davin or (7,200 

Factory room to let, with power, steam, elevators, | Cane mill cane feeding mechanism, F. Eli _,, | Knitting machine, J. J, O'Brien...... 608,045 | Signaling mechaniam, A. P . 697,000 
rte od light, also st re room, Charles ¥F. Kil nondo f 698,379 | Knitting machine stop motion, F. Wileomb Skate, rolling, A. House eee 0K, 281 
oe "eee EE. See era coche Car brake, automatic, A. W. Reed 608,319 608,089, to 698,001 | Skate wheel, roller, A. L. Poy GOS, TO 
burn, 84-86-58 Mechanic st... Newark, N. J Car brake, railway, W. N. Melnnis | Lamp, electric arc, M. 8. Okun...... 608,040 | Skid, B. HL. Dt... hudwbse 4000 te eeba banen 608, 000 

‘ . - Car, convertible, H. W. Covert 2h Lamp, electric are, Luasted th “a Ceding. oo Skirt holder, V. FP. Rewor,.......ce0+- G08, OF 
RR Ske ee ar coupling, T. A. Savage 698,413 | Lamp banger, H Harrison, 60 Skirt, lady's, G. Lewts ’ 
Car side bearing, railway, F Cornwall 698,176 | Lamp, Incandescent gas, A. B. Redell. 608,225) Skirt protector, W. FF. Wyman . 

Designers and builders of automatic and special | Car sill and bolster connection, steel, Vv | Lamp socket, electric, M,. i re tas Slat trimming mechaniom, J. Reif, Jr - 

. . P »matie rfec The W Sage ° 698,058 | Lamp socket, incandescent, W erkins 608,153 | Sleigh, A. HL. Flint OKO) 
mac bines of all kinds. Inventions pe rfecte 4. The W Card punching machine, Jacquard, 0. Zerko | Lamp socket, incandescen . P. Dixon. GOR, 304 Macke abating device, F. R Bellman hoot 0m, 145 
A. Wilson Machine Company, Rochester, N. Y. wits 608,347 Lamps, apparatus or distributing bydree ar Soap granulator, J Schweehler. y GON, 144 

>» Re. § For samee ean . . Carpet swe r, J. Barnes, et al 60S, 008 bon under pressure to hydrocarbon, ( Sole laying and rounding machine, W. H, 
»lnanicy No. 24NG.~Vor some economical fuel to | (a rriage, folding, D. Broadbelt 608,101 | RBI RIE Pe OSL 608,304 Met sscescses Dinesned 08,257 
Case, See Shipping case Lantern ventilatin Jack, & y ‘Prahm.... 608,058 | Speed changer, N. Christenson GOS, 10s 
The celebrated * Hornsby-Akroyd" Patent Safety Oil | Cash register T Carroll ‘ wu7 081 | Last-sawing Hating E , " “Sa tn Spelter, refining, C. Wessell os 
e De La Vergne Kefrige Ma. | Cash register, ‘J. P. Cleal Leather, making pebbled, % 60S, Spike machine, HH. H. Bringer.... ceees G98,100 

Sngine os eam 87 the Be o i An. : oor me Caster, 8. Hi. Raymond Lens system, EE. Abbe eeseese 608, 050 Spenae or mucilage holder, H. W. Seatter- 
chine Company. Foot of Kast listh Street, New York. Casting, producing soft metal, G. H. Bra Lifting-Jack for cars, ote, . 608,372 good dee . ODA,S aah 
‘ —KFor dealers yber special- broo sath oeniatede Liquid container, H. R, My bees cans 698,300 | Spring seat, J. J. Breakey.... .. COR TG 
gg lnautry He, SAS7.—Tor cealens ta reyar spacial Cellulose solutions, obtaining threads from, Liduid fuel burner, J. W. Newmans: 608, 408 Sena rack, hand, F ’. Glover . (08,272 
o. ronnert, et al. i Liquid-supplying device, C. EB. L. Dide 698,265) Stamp stem guide, D. C. Demarest GOK NTS 

IDEAS DEVELOPED.—Designing, draughting machine | Cement, making, O. Friz ee Liquors, apparatus for refining, aging, mel Steam generator, C. A. Kitts OOK, 4004 
work for inventors and others. Charles KE. Hadley, 584 | Centrifugal separator, J. BE. Siedel lowing, and purifying alcoholic, J. F. | Steam reintegrator, Adrot & Pons O08, 48 

Street. New Yort Chair tip, G. C. Seott ; Duffy : 608,183 | Steam superheater, J. Howden . 60K, 202 
Hudson Street, New York | Cigar cutter and match safe, J. P. Taylor Liquors, refining, aging, me lowing, and Stereotyping, turf matrix pulp f for, Bh. Krafft G08,028 

Inquiry No, 2488.—For makers of double-action | Circuit breaker, 'H ’ Ball | purifying alcoholic, J Ln Duffy GOS, 184 b. Niese 604,120 

suction pumps. Clipper, hair, C. HH. Redman . ° Locomotive engine, C. Hagans........ 608,276 . P| Re WWAMK...... 08, 527 
Clipper or shearing tool, J. K,. Stewart Loom pile wire motion, L. i ‘Harticy, et al 608,270 Stove or range, gas, Graves & Mills 698,000 

The best book for electricians and beginners in elec-| (jock winding mechanism, electric, A. Tuerk vom, swivel, Hutchins & Cyr...... 695,203 | Stoves, adjustable fire box for, J. P. Necley 608.12 

tricity is“ Experimental Science,” by Geo. M. Hopkins, | Clothes line prop, W. 0. Dayton paces, cat making same, WF Downs pry Stoves, automatic cut off for gas, B. ©, Mill- ian see 
< ™ 7 " > Cluteh, frietion, J. Hall es Lumber, drying redwood, bili ps DS, 1S yer e . sonee (0a, 100 
By mail, $%. Munn & Co., publishers, 361 Broadway, N.Y. Cock plug, water and steam, N. Glauber Lumber gaging and matching machine, H Sugar and solutions thereof, _ puritying, 

Inquiry - 24589.—For the manufacturers of the | Coffee roasting apparatus, Bb. Be meet..scc0 GR... a Abas coenas nen - OOS, 111 Spreckela & Kern.. jee 860 608,150 
Acme oil and ‘eas engine Coke loading apparatus, 8. T. Wellman, | Luneh we folding bicye ie, J. A Ekelund.. 698,397 | Suspender Wander & Dalmar 608, 08D 

WANT A person to assist financially to obt GE Oho ccccedscccdcocedseses 698,235 | Macaroni twisting apparatus, BE EB. Klein Switchboa apparatus, W. Meyer 6OK, 008 

ANTES Pen = vanclaly to obtain @| Cooling towe r, Halsall & Lapham 698,018 schmidt a beeen . 698,119 | Switch safety device, point, L. Dunn...... 698,108 
patent on an improved boiler, which would save W to | Cords, et fastener for ends of, Bernbard Magnesium peroxid compound, making, F Teaching type writing, machine for, fF, Hertt 608,114 
per cent. of the fuel used in generating steam. D. Ser & Vent 698,247 Fubrmann > 698,599 | Telegraph pole and fence post, I M Warner 608,424 

unas, 167 Lowell Street, Lawrence, Mass. Corset, J. C. Andrews OOS, 166 | Magnet, polarized, ‘EB ¢. Knapp.. 698,027 Tele repay, submarine cable, Crehore 
peeing ae meer Cotton press, 8. M. Neely 698,048 | Magnetic separator, J. H. A McPhee. pag ty juler PERE ons. 2ei 

Inquiry Ne. 2490.—For dealers in counting .| Cracker, biscuit, or cake machine attach | Magneto-electric generator, V. G. Apple.. 697,068] T,» “phot apparatus, marty line, G. Moller 698,407 
danas to z No. 266 to typewriters or cash fesieea ment, D. W. Mannie 698,035 | Mail bag deliverer and catcher, G. R. Ber p q sphor booth, t Kiefer. 608,025 

Crane and scaffolding, 8. T, Wellman, et al 698,425 | rien .. : 698,358 | Telephone exchange system, W. M. Davis 

t? Send for new and complete catalogue of Scientific Crates, supporting frame for the construc | Manifolding device, c H. Ma ‘nn. 608,302 607,080, 7 HN, ONT OS 
and other Books for sale by Munn & Co., 361 Broadway, tion of open cylindrical, F. Schmitz 608,000 | Massage machine, electric, B. B. “Jacobson 698,0221 Telephone exchange system, H. G. Webster 698,087 
New York. Free on application. Cuff holder, BE. Snedeker.. , 698,149 | Match safe, 8. D. Locke... ; 698,406 | Telephone exchange system, multiple switch 

: . r ‘ Cultivator, T. D. Terry.. 608,153 | Matrix band retainer, A. J. Hin ker.... 608,28 board, W. M. Davis ‘ 607,001 

Inquiry Ne. 2491.—For dealers in well-drilling | Cultivator, R. W. Henry 698,196 | Meat tenderer, R. Stome........-+++ 698,074 | Telephone instrument, H. M. Reeves..... . GUS,055 

machinery. Curtain rod, sash, L. Prideaux 608,223 | Mercerizing, W. Kleinewefers. 698,26) Telephone system, secret service, A Ab 
Cutter head, E. 8S. Shimer 698,331 | Merry go round, B. Kippels... . ++ 698,204 driano oe . BOS BRE 

Special tools, models, fine light machinery, expert-| Cutting machine and cutting table and pat Metal can or receptacle for pecking soap, Thymol, making, M. Dinesman . , 

mental and electrical work wanted, also specialties to tern therefor, Scott & Weyburn. 608 O64 ete., ‘ arte “ ; - ‘ PY yy re Tile, B. P. souiie. ; re ts 608,081 
" <i Aaatin ae ‘ Cyanid tank, J. J Hervey ° Metal cleaning composition c rown, Tires for bicycle wheels, ete., mok or we 
manufac ture . rhe Ge ne ral Manufacturing Company, Grete cbaite. ‘Sockets Metala, prinaie rs peltahing, J Minkolexy oe iactase ot agtmler culntan, C, tre Genk 
40 West 13th Street, New York City. Denture, artificial, 8. H. B. Cochrane Metals, recovering, E. D. Kendall orem Tool, power driven, R. F. Sprague pos pet 

y 9 5 ‘0 sale’ P Direct acting engine, Wrightson & Morison Mines, self-closing door for, F. Gunther . Torpedo, railway, L. O. Sprout : Bials 
“1 ani me ee Disinfecting apparatus, E. Fournier Mixers, ete., hopper bottom for, C. T. Drake T Oo ¢ Sanger HON, 824 
Door bar or fastener, B. Schwab Molding beard, O Sweet i. A. Vander Cook 

Inquiry , Ne. 2493.—For makers of s™«!] gasoline | Door, double, O. Francke Moving boulders, ete., machine for, P bank, ¢ Braun 

engines of 2h. p. or less. Door, et fastening, J. H. Hoyer Rouery iveb ocue y top, J. A. Irving ao 
. “—- a viguiealn yp | Door guiding attachment, W. N. G. Place Mower, J. B. A ppleby Train order signal, ‘ oad 

minguiry No, 2494.- aor DEO De Samet power | Doors, windows, ete., frame for, J. B. d'Ho- Mowing machine, aateusebtic, Ellis & Stew Tramway #w . Young & Bar ai 
etter: cs oa “er mergne 698,201 ard . teeeee > Transmitting inteliigence, Cre hore & Squier 00s, 200 

Inquiry No, 2495.—For makers of car-building | Draft attachment, doubletree, J. Dabus 698,178 | Mule, Reynolds & Underwood..:... . 
seninay.” 3496 * | pratt equalizer, W. Sechluter 698,059 | Multiple switeh, series, A. B. Porter.... 608, 136 (Continued on page 318) 
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Tread power, O. RB. Gale... 60,381 | NEW BOOKS, ETC. | 
Trolley guiding device, + iller . oOo 
Zretiey Sapporver, adjestable, 7. 5. Stucky ey Tue American Feperan Stare. A Text- goo RAILWA AYS 
Sresates aut Oh. Wile....-.. Rie book in Civies for High Schools and | 

Tracks, means for automatically coupling or ae Academies. By Roscoe Lewis Ash- er 

ancouplin DRE 54 sdeetetedes 608,04 y 2 
Trek bet, kJ oy pee rennet 608,263 POR FINE, ACCURATE WORK ley, A.M. New York: The Macmil- Contractor, 
Truss, bernial, G. W. Derr.....scseeeees 698,264 Send for Catalogue B. lan Company. London: Macmillan Plantations, 
1 when oahes 2 gh conical — SENECA FALLS MPG. CO. & Co., Ltd. 1902. 16mo. Pp. i-xlv, — 
B. Bock : 608,171 nae? ht hes 599. | a 

ibes, Hanging metallic MeKechnie.. 3 Seneca .¥., U. nned, 
A ne ae a Fo pee _ lines arn, —————-- tn DLL dt Mr. Ashley has produced a book of the | Scien, Built 

Of, W. Berri +++ 697,968 [ NGINE : f kind that one loves to handle and to read. It} = and 

. 7 . NG! & FON, i . 
Zpowenins mochine a. ¢. a oe os [LATHE: TOOLS «no SUPPLIES , is scholarly in its treatment, yet simple in| — . Equipped, 
Umbrella, folding, J. A. Bkelund » 698,396 S. JA TIAN - its explanations. It is a textbook intended | Sugar Cane Car, 
: ws SS oe eee Se 698, 267 E not only to describe the organization and work | RAILS, SW TTOny. . ‘URNTA : 
ae te, | NEW a it. ; . AXL 
Universal joint, A. Venderbeek «++ GOS, 159 | of the different American governments, but to | CARS of every description ! 
' ' IMPROV o Mi p f P j ti ? . , 
pres S. Sayles bet = icrosco e oF 0 eo ion. emphasize the relation of citizens to the gov | ARTHUR KOPPEL, Dept. P, . 
Valve, air escape A. Grevel see - 608,012 New metal r 66-68 Broad Street, New York. 
Vehicle controller, electric, H. H. Cutler track plate | «ernment and to one another. For that reason, Write for Catalogue No, 30, 
607,086, ot 008 with keys| wr. Ashley informs us in his preface, he has ‘ 


to unlock 





Vehicle frame, motor, W. A. Crowdus.. 
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is the most ambitious effort that has ever been 
made in this direction. The results, both from 
the scientist's as well as from the bookmaker's 
point of view, are in every way commensurate 
with the time and money that have been expend- 
ed. The book is devoted only to living horti- 
culture and describes the species actually in 
cultivation in the country. Not only are these 
species described, but they are also compared 
and contrasted. Each leading article bears the 
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bility and giving credit where due. 
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distinctly 


(8592) H.E. 8S. writes: In the Scren- 
rivic AMERICAN, in Query 8558, H. E. G. wants 
to know If the three-wire system of distribu 


used in connection with a single 

If, as I take it, he refers to the 
mains from which the 
into buildings are taken, 
in quite a number of 
primary is 


tion is ever 
phase current 
secondary 


mains, or 


service wires leading 
such a system is in use 
plants. Here our 

Most of our transformers are con 
on the three-wire with 
208 between the two outside wires, 
outside wire and the 
Most of our customers 
104 
lights are 


lighting voltage 
2,100 volts 
nected up system a 
ot 


between 


voltage 
104 
center or neutl 
supplied 
having 


or either 


al wire 
Cus 


wired 


are with current at volts 


tomers less than ten 


two-wire larger 
the 
wires connected with the 
We 


wire 


on the system, 


and service 
mains in accordance. 
which a two- 
direction 
cireuit runs in 
that did 
correspondent 
but 


wound on three-wire system, 


from 
in 


have one transformer, 
~O8-volt 


three-wire 





circult one 
208 104-volt 
direction A. It may 
the inguiry of our 

8,558, correctly, 


runs 
and a 
another be we 
not interpret 
H. BE. G., No 
stood him to refer 
the 
single-phase 


we 
mains from the gen 
he asked if 
operated a 


to the 
transformers when 
current can 
Of course, 


to 


erator 


a be on 


we aware 
connected to the 
from the 


one 


three-wire system were 
could be 
wiring 
transformers or 


the 


that such a current 


Edison system of house secon 
of 
former 
distant 


from trans 


at three equi 


two 
tapping 
potnts 

(8593) F. H. P. 
a spark coll of 
coll 


dary 


by secondary 


asks: 
the 


of 
the 


pattern and 
If kindly 
it should be 
slinple coll may be 
of iron (No, 16) 10 
inch in diameter. Fasten 
spool o this, and the 
turns of brown paper. Wind 
magnet wire on 
inch, insulating 
a layer of paper. 
a coat of shellac 


simple 
it 
way 


to wind 
make 
give 
coupled up 
with 


a jump spark 80 
directions and state 
A. A 


core 


spark 
| made a wire 
and one 
heads the 

with a few 
14 


inches long 
for n cover 
core 
No 

| this 
each layer 


It is better 


single cotton-covered 
depth of about % 
from the next by 
to give each layer 
The coil is used in series with a battery, 
spark is obtained when the circuit ts 
With six or eight strong cells a thick 


also 
and the 
broken 
spark will be given 


(8594) F. H. 
stereopticon lantern, 
menting with 
a blank wall 
tell me what colored glass I 
lens in order to throw a white 
red surface? A. To obtain the 
must find a glass of a tint the 
mentary of the color of the wall. This will be 
a bluish green or much light 
both by the absorption of the wall and of the 
glass We that very little 
would be 


R. 


and 


have a 
exper! 
it. For screen I have 
tinted an orange red. you 
can use with my 
light upon the 
best effect 
exact comple 


writes: I 
have been 
some a 


‘an 


you 


course is lost 
should 


left 
(8595) C. F.C. 
inquiry 
from 


suppose 


By 
regarding 
our answer 

rhe directions 
paper are that in 
negative will require 


oversight answer to 
was 
other in 
carbon 


carbon velox 
to 
accompanying 
daylight 
to eight 


your 
omitted your 
quiries 
an 


velox ordinary 


average from one 
seconds ; lamp is given as requiring about 
the 
several more seconds 
four inches as requiring from one 
minutes of exposure Velox paper 
opened and handled by gas light; from which 
it is seen that it is 'ess sensitive than ordinary 
lantern slide plates, though there brands of 
manipulated in yellow 


I. G. asks: 


medical 


an arc 


same time; a Welsbach burner as requiring 


and a five-foot gas burner 


at three 


to is 


two 





i these which are light 


(8596) F. 
statement in a 
Fittika, of Marburg, that arsenic is 
PN.C and that antimony PN.O, Can you 
tell me if he or any one has demonstrated the 
above ° A. In the latest published list of ele 
ments, under the authority of the American 
Chemical Society, the names of arsenic and an 
timony are both given. We do not think chem 
ists have concluded that any has proved 
that the substances named have been decom 
| posed Into any simpler forms it is of course 
possible that the so-called elements are not 
all or any of them elements, and investigators 
at some time may be rewarded by the dis- 
covery of the method of separating the ele- 


i (Continued on page $21) 
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journal 
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under- | 


Is it possible 
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ments into simpler forms. It has not, how 
ever, yet been done to the acceptance of com 
petent chemists. 


(8597) G. M. C. asks: 1. What is the 
difference between the current generated by a 
magneto machine and that generate by a dry 
battery? I notice that the former cannot be 
used like the latter for lighting a miniature 
lamp and for some other purposes. A. The 
magneto of a telephone set generates an al 
ternating current of too small amperage to 
light a lamp. 2. Will a standard Fuller battery 
become exhausted by standing with its poles 
disconnected? If so, why? A. All biechromate 
|} cells should have the zines lifted out of thej| 
liquid when not in use, because the acid acts 
upon and dissolves the zinc all the time it is 
in centact with it 3. When the poles of a 
battery are connected through a circujt of | 
practically no resistance, so that the battery 
does no work, what becomes of its energy? 
A. You are in error in saying that the bat- | 
tery does no work when on short circuit. It} 
is sending a maximum of current and pro- 
duces a maximum of heat. 4. Can an incan- 
descent lamp be destroyed by sending too 
strong a current through it? A. Certainly. 5. 
What are gas mantles composed of? A. Gag 
manties are composed of oxides of the rare 
earths upon a mesh of thread, which burns 
when the mantle is lighted by a match, leaving | 
the oxide to glow with the heat of the flame 


(8598) H M. W. asks: Will you kindly | 
inform me what the following consist of, viz.: | 
Ortho-amido-phenol, 4 chlor-ortho amido-phenol, 
46 dichlor-ortho-amido-phenol, 4  nitro-ortho- 
amido-phenol, 4-6 dinitro-ortho-amido-phenol, 
4 chlor nitro-ortho-amido-phenol? <A. The 
composition of the organic compounds is 
dificult of representation excent by the method 
of the chemistr’es, or by means of a diagram. 








Renzole, or benze: e. is the basis of the “aromatic” 
or “ring” compounds. Its formula H | 
allai or expressed graphically, it se Y 

is a lozenge-shaped figure,as shown HC CH} 
|here, with six points for bonds. | ss 
Since this is a very troublesome for. HC CH} 
mula to write out continually, it has NoF 
come to be conventionally symbol- H } 


ized by a hexagon, the six angles of which are | 
numbered from the top around with the hands of 
a clock from 1 to 6. When nothing is at- l 
tached to any of the numbered points, af Ne 
it is underst: od that one atom of hydro- | I; 
* Ortho-com- \ 7° 
pounds ” arc those in which the attached 4 
radicals occupy adjacent points, such as 1-2, 3-4, 5-6, 


gen occu jes the position, 


“ Meta-compounds” are those in which the at- 

tached radicals occupy alternate points, as?-3? 

35. “ Para-compounds” are those in which the | 

radicals occupy opposite points, such as 1-4, 2-5, 3-6 

“ Phenol,” or carbolic acid, C,H,-OH, is denoted 
On 


by the diagram ( “Amido-compounds” are 


those containing the radical NH,. Bence amido- 


OH | | 
7 NH, 
phenol is represented by the diagram | 


Hence also there may be three amido-phenols 
ortho-amido-phenol, meta-amido-phenol, and para 
amido-phenol. The compounds named above are 
all of the “ortho” series. The numbers used in 
the names refer to the number of the points of the 
lozenge as above stated. it is now possible to in- 

te the composition of the compounds in- 
telligibly— 


OH 
\ NH, 
Ortho-amido-phenol, | | 
\ &é 
OH 
NA, 
4chlor-ortho-amid -) enol, | | 
‘ 4 
cl 
OH 
L/\NH, 
4-6 dichlor-ortho-amido-phenol, co 28 
‘\ 4 
Cl 
| OH 
J~NH 
4 nitro-ortho-amido phenol, |_| 
\ 7 
NO, 
OH 


NO, /\.NHy 
4-4 dinitro-ortho-amido-phenol | | 


4 chlor4 nitro-ortho-amido-phenol, | | 


The formulas in the ordinary mode of writing 
are as follows 
Ortho-amido-phenol, 
1, NH,-OW. 
4 chlor-ortho-amido- phenol, 
CgH,-Cl.N H,-OH. | 
4-6 dichlor-ort ho-amido-~henol, 
| Cyttg=Clhy-NH,-OH 
| 4nitro-ertho-amido-phenol, 
C,H, NO, NH,-OH. 
44 dinitro-ortho-amido-phenol, 
C,H_='NO»)s-NH,-OH. 
4 chlor nitro-ortho-amido-phenol, 
C.H,-Cl-NO,-NH,-OH. 


| CESSPOOL matter. 
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NIAGARA On Air 


FALLS | 


One of the natura! wonders of the world. 
A charming place at any season of the 
year, reached from every direction by the 


NEW YORK CENTRAL LINES 





THE IDEAL BED OR COUCH 
Strictly hygiento—N on-absorbent—Odorless, 
A BOON TO THE INVALID—A LUXURY FOR THE WELL 
Light weight, and when deflated ean be packed in amall apace. 


SEND POR CATALOGUR AND PRIOR LIS? 
Mechanical Fabric Co., Providence, R. I. 
THE ORIGINAL AND GENUINE ::: 
Rubber Goods. Perfectly imi- 
tate linen, Are durable and 
keep white. They go to all 
parts of the Globe. Write for 
Catalog. We want Agents 
everywhere. M’f'd only by 

thoy Windsor Collar & Cuff Co., 
EDSON'S SYSTEM ‘+ 9RQuKESS 7 | Windsor, Conn 


Smaller Complete Outfits for Sa atti 
bstates, 


mar HAVE You a Buffalo ? 


abroad and many If you wheel at all and have not yet tried this machine 
cities in the U. 5. rare Se is a treat yet coming to you. It 1 a combination 
use our outfits of grace, beauty ard strength, and is an ideal mount vor 

Send for Catalog eit er Bex. Pertect 
. finish and accura 


EDSON MANUFAOTUKING CO., construction. urate 
| 188 Commeretal St “fheston, Mass, U.S. A. anon tbe most mod- 


ern 
lines. "Tel eat overy AA 
other machire on 


the market. Inves- 
tigate their claimed 
merits and their 


? S . 
cost. Then com Oy 


‘e 
any or all of them with the 


BUFFALO KING SPECIALS 


which are known as the “Kings and Queens of Bicycles.” 
Gentleman's or Lady's wheel 35. 


THE WM. HENGERER CO., - - - BUFFALO, W. Y, 


’ A visit to the Falls is an object lesson in 
geography; an exhibition of landscapes 
that no painter can equal, and a glimpse 
of the latest developments of the indus- 
trial world. 











A copy of Four-Track Series No. 9, “ Two Days 
at Niagara Falls,” wil! be Or free, posteate. 3 +3 
any address on recone a two-cent 
stamp, by George H raniels, General cons 

er Agent, New York Central & Hudson River 

tailroad, Grand Central Station, New York. 


























Glass Water Coolers 
ILE AND WATER SEPARATE 
NO GERMS, INSECTS, RUST OR DIRT 
WRITE FOR CIRCULAR 
APPERT GLASS COMPANY 
275 Broadway, New York 





























Paint or Whitewash the 
Easy-Economical Way 


Why do by hand, that which can be 
more cheaply, and quickly done by 
machinery ? 

Hook’s Pneumatic Coating [Machine 
Equals Twenty Men With Brushes — 
will paint or whitewash in one-tenth the ) 
time it takes by hand, with better results 
as to appearance and durability; cleaner 
than brush-work; no scaffolds nor ladders 
required. No one spending $35.00 for paint- 
ing or whitewashing can afford not to have 
this wonderful labor-saving device. Any- 
one can operate it. Figure out the saving in labor, 
« STAY-THERE”’ PAINT 
(Weather-proot and Fire-proo! ) 





A substitute for oi! paimt at one-fifth the cost. Better 
ait as cheap as whitewash, 
Our twenty-four page — tells the tale. We shall ap- 


your enquiry. 
P. B. HOOK , 127 Hook Bidg.. Hudson, Mich., U.S. A. 








ARMATURE WINDING, RIGHT AND GEALED PROPOSALS WILL BE RECEIVED AT 


he Office of the Lighthouse Engineer, Tompkins 
ville, N. ¥., until 1 o'clock P. M., May 9, 18, and then 
opened, for furnishing miscellaneous articles for the 
iL nthouse establishment for the tiseal year to end June 

008, Information and spenincaone ray be bad upon 
ae losinn Mas W.T SRELI, . A., Bngineer 
Third Lighthouse Mt 8, 


MATGH fac'sr y Machinery. W. ©. Wiigiane, 


Left Handed.—An important paper for all amateurs, 17 
illustrations, SCIENTIFIC AMERICAN SUPPL EMENT 
No. 1139, price 10 cents. For sale by Munn & Co. and 
all newsdealers, Send for catalo. ue, 


CHINES, Jorliss Engines, Brewers’ | 

ry the achinery. T He Vil ei a 
Mh CO., 88 Clinton Street, Milwaukee Wis 

| 


SKILLFUL MASTER ENAMELER 
With practical and chemical knowledge wishes to es- 
tablish in America works for enameling on sheet metal 
and castings. The writ@r is capable of teaching all em 
sloyes and would not object to taking a proper position 
rimself. Ansous desiring to consider this proposition 
will address K. U. 71%, care Rudolf Mosse, Cologne, Ger. — 


. 
MODELS EXPERIMENTAL work. Par Magical Apparatus. 
Inventions developed. Special Machinery Grand Book Catalogue. Over 700 engravings 
E. Vv. BAILLARD, Fox Bidg.. Franklin Square, New York. | 250, Parior ‘Tricks Catalogue, free. 3 
———_—— — MARTINKA & CO., Mfra.. 48 Sixth Ave,, New York. 


Catalogue of Architectural, scientific R TA RY I I M 
8. oO PUMPS AND ENGINES 
Prospectus for 102, for “ Architects’ and | reir Origin and Development.—An important series uf 


Builders’ Magazine,” monthly 82a 
papers giving a bisterical resume of the rotar uo 
WM. T. COMSTOCK, Pub., 23 Warren St., New York: and engine from 1568 and iliustrated with clear craw. 


EEE ings enowing od consrneson of various forms of 
c yy sumps and engines, 4 illustrations. Contained in 
DL As o L DE “iN Rt TP PLEMENTS 4 109, 1810, DEE. Price 10 cents 

each. For sale by Munn & Co. and all newsdealers. 


REGEALeD ICE MACHINES|femen Books, Ae Seen ae 


ELEVATING - CONVEYING Coal Mining Machines 


Paouth imton St. Chicago, U.S.A 








A TATE PA 




























co “A% 2% T oc T 
POWER TRANSMISSION MACH’Y 4° 4% a" Law BY . DRILLS 
Y e.% * COAL HANDLING MACHINERY 











BRAKE FRICTION IN CENTER OF HUB. 





Coasts on ae WANT The BEST Simpke. 
Balls. ) esr 9 Pieces, 

Write for “Te rar Light. 
Circular Guaranteed 
Box X. (agsler ake Satisfactory. 











THE BARWEST COASTER BRAKE CO., 83 Chambers St., New York. 








Scientific American 


May 3, 1902, 

















EXCLUSIVE EXCELLENCE. | 


The 2 Winton product is the fmest creation upon 
the autamobiie market. A combination of all struc 
tural advantages. Thoroughly reliable under all con- | 
ditions of service. | 


| 


| 





” Tearing Car with Tonneau Detached, 
Our Catalog may help some. 
THE WINTON MOTOR c4 BIAGE co., 
i Belden Street, Cleveland, Ohio, U. 
Brane 4 in New York, ( aw Boston, Philadelphia a | 


Tire Troubles “Stopped! 


of Automebite | Never- 
‘ able 


me take 


By tmjecting « 
lemk inte each 
alone mately 


of your tine your will 


Neverieak 
fors 


om 





le Ne verleak 


» Aw 
rand fabrte 


NEVERLEAK 
nded by Tire manufactarers amd 1 
» be legal wed in any pil 


PRICE, 50 CENTS, 





be need and recone 
th only legal 






d. | CHARTER GAS ENGINE CO., Box 148, STERLING, iLL. 


a 





eas, iy WE. 


hs connnn’- 





— 


BRAINS 


3 CIGARS 


“MADE AT KEY WESTJ=~ 


These Cigars ate manufactured under ) 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, ¢ 


CORTEZ CIGAR CO., KEY WEST, 


FOR 
























Columbian Spirit. 


TRADE MARK. 


A Chemically Pure Methy! Alcohol Price in bbis. 
and 44 bols., $150 per galion. Columbian Spirit cannot 
| be taken iahernally, but for Manufacturing purposes is 
| the equal of aleobol. it is a water white spirit testing 
% per cent. of pleasant odor and free from impurities, 


MANHATTAN SPIRIT CO. 
Sele Manutacturers, BUFFALO, N.Y. 


STEWARD'S WONDER 


The Exponent of Highest Art in 


have a world-wide reputation 
ined by rooults as accurate 
pmokeopers, We make all 
Sines and styles, We sell only 
complete watches. Catalogs 
sent on request. 


37 & 399 Maiden Lane 
vew York Chicag 


Claus Spreckels Building, San Francisco. 
ak 


NEW ENGLAND WATCHES 


THE NEW ENCLAND WATCH CO. 


131 Wabash Ave., 






WE HELP 





THE 













Manufac- 

tarer of ASSISTANCE Fastery 
Electrical, OF A Equipped 
Mechani- Mf COMPETENT ENGINEERING I “!'® the 
cal and Latest 

DEPARTMENT 

Scientific GIVEN TO Tools and 
Apparatus INVENTORS Machinery 
FREDERICK : PEARCE, 


216 Willlam St., New Vork 





Stains 





ACETYLENE BURNERS Scr: cine 


Ask tor catalogue C 
CO., Chattanooga, Tenn., U. 3. A. 
me Snaete st 


CHARTER ENGINE gj 
ou ty oy 


ey Any One 
ror Any Purpose 
Cerne. Portabies, Sawing Outfits, 
sters, Engines and Pumps. 
4jasoline, Gas, Distillate. 
Send i IMustrated Catal 
monials, and state Your 


ST 
au Varieties at lowest prices. 
Track and Wagon or stock Scales 
Also 1000 aseful articies, inciuding 
Sewing Machines, Bicycies, Touls. etc 
Lisce Free. CHICAGO Bc ALY Co, 


The 
Absolutely 
Reliable 
Always, 


Seal 


Money. 





ue and Testi- 
rower Needs. 











TYPEWRITERS 


lutely New MANHATTAN at mach less thar, 
— turers prices. Second-hand, all makes. nd 
for Catalogue. 


F.&. WEBSTER CO., 233. Congress St., Boston, Mass 








Standard Type 


Hest Raiiroad 


Chicage, 


REMINGTON 


327 BROADWAY, NEW YORK 


from grease, oil, inks, 

dyes, paint, ete., can 

pe instant! removed 
from the skin by 


Stainoff 


It in @ new preparation, far 
superior to soaps or alkaline 
products, and wil! not hurt the 
most delicate skin It is @ per- 
fect antine»tic, is delic: aeey perfumed 
and is absolutely harmiess. 

Engineers, and a)| those engaged in the mechan 
feal arts, stenographers, ete, have found in 
Stalnoff a very welcome friend 

Sold by all stationers, drugvists and other dealers 
at Mic. astick. A sample, enou zh to last for several 
weeks, will be sent postpaid for 10c., or, in return 
for the card or address of a retail dealer who is 
not handling Stalnef, together with Ibe. a full 
sized stick will be sent you 

Stainoff will meow » the hands soft, clean and white 
and a 2c. stick will outlast 0c. worth 


madk 
Sates, 
save 














BUFFALO SPECIALTY MFG. CO, 
Buffale, N. ¥. 


THE GREAT 
HILL CLIMBER 


Tie fastest bill climber in the world, and the easiest of 
all to operate is 
THE GROUT 
STEAM STANHOPE | 
98 Waa proven inthe 
reeune Neteow Ett 
contest, when it 
beat the time of 
Amertean 
machine 
Well equipped with 
wide body and seat 
and standard wide 
tread Ask for cat 
alogue and circulars describing new features for 10. 
Fivery part of the machine is made in oar own factory 


GROUT BROS., ORANGE, MASS... U.S. A. 


The Haynes: Apperson Automobile 


REAULTS COUNT. 


Twe Machines 
" 


Sele Propr 


















Tee Machines 
reveived first vert 


feat 





« txt 100 miles without a 





stop 

First Prize (up Five Mile speed at, Fort Erie track, Buffalo,N.Y 

Pires Prize (up Ten-Mile speed contest, Point Grame track, Detroit, 

eae ane we ' . has won first place, 

Ne fa r We belle true of any other 
Wr ’ 

THE WAYNES- APPERSON CO., Kokomo, “Ind., U. okie A. 


of soap or other preparation. 





“| TA merican Success Series 


THE D M. STEWARD MPG. CO., 
SOLE MANUFACTURERS, 
107 Chambers St., New York City. 
Factory Chattanooga, Tena, 
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* Improvement the order of the age” 


of implements like the great 
_ Success, 


The Smith Premier 
Typewriter 





Rev. Dr. CHARLES H. PARKHURST 


produces his sermons on the typewriter 





of stenography or ty pewriting 


jeans who have profited by their use 
with request for same 


persans who send us their names and addresses, 


The key to eminence is the choice 


SOT wee ae 


American Success Series ia Book Form.—At the end of this year, the Smith Premier Typewriter 
Company will publish a handsome booklet containing pictures and brief biographies of twelve successful Amer 
These books will be mailed free only to 





Che Cypewriter Exchange 
sera 


im 
ST. LOUIS, ‘WO. 
a. 432 Diamond St.. 

; PITTSBURGH, PA. 
5 North Calvert 
BALTIMORE, MOD. 
636 Colttecn St. 

AN FRANCISCO, CAL. 
we will save you from 10 
to 3 on Typewriters of ail makes. Send for Catalogue. 


| Can Sell Your Farm 


or other real estate for cash, no matter where located 
Send description and selling price and learn my wonder.- 
fully successful plan. W,. MM. OSTRANSER, 
North American Building, Philadelphia, F 















2d Hand Automobiles 
PARTS AND SUPPLIES 
Send Stamp for Catalogue 
A. L. DYKE, 
St. Louis, Mo. 


Dvxe Towneat 











The Smith Premier Typewriter Co., y.Y"U"S*a. 


THE PIERCE 
MOTORETTE 











EStocst The No. 4 


Seaver 
(aes coos CACO ttt Lose 





RELIABILITY) 


Base of Handling, Running 
Qualities Strengt" and Finish 
Impossible to all spout 


+4 fy TEAM 
CARRIAGES 
BACEL IN 
















us for. “tatalogue | 
Inquiries cheer ully 
answered. irable 
agents wanted, 





PRICE $700. 
Light, strong, safe and durable, above al! easy to Shee 


rate. lias no complicated devices. About everyth 
mates bas been said in commendation of its style 
and uty. Get our Catalog. 


SPAULDING AUTOMOBILE & MOTOR CO., Buffalo, N.Y. 


YOS 
The Waterless Knoxmobile. werrinc 


| KNOX AUTOMOBILE CO., - - - 





A Business, Pleasure and Touring Car « 
FEATI RES eae pins and | 
forced air system for cooling the en- 
gine. Folding front seat, facing for 
ward for eXtra passengers Entire 
rear of body for carrying purposes 
ndred miles 


unbine 


MACHINE 







chine, permanent alignment, di 


beantiful work, strength, 





eled ends, 
its powerful eight reat power engine. 
torsvehicle. Price $1,000. 


A great hill climber and very speedy, due to 
An, ideal Doc- 
With top 81,100. 








The distinctive features ot the Yost Ma- 


«lm plieity, and 


To Owners of Gasoline Engines. 
Automobiles, Launches, Etc. 


Steapicty. Practicability 

nd Price. Ite power ix 
the De Dion motor, 

er, water-coo!l- 

ed Peyilnder. the famous 

French make. The entire 

a is made in our own 


Has three great attractions 


and is F y 
ad: saapead for American 
uses, Transmission by 


ears entirely covere 
fence protected from 
dust and breakage. Mate. 
rials and workmanship of 
» the best. A ligh 
cient vehicle with @ maxi- 
25 miles an 
Useful at all sea- 
sons. Great bill-climbing 
power. Economical in operation. Weight «#0 pounds, 
without top. fully chaioned with lamps and cyclometer, 








MY ey Sarenieny ate shown in perfection in the CEORCE WN. PIERCE CO. 

oe pg | a ca To 24 4 HANoveER ST., BL BUFFALO, N.Y. Us s. Ae 

biewsatieessa| YOSt Writing Machine Co. Crestmobile 
itr Tonucflexivte side | NEW YORK CITY. LONDON, ENG. PRICE $550 


Simple em Comfortable. 
arenas 


CREST MF@, ©O. 








Springfield, Mass 
Fowler, 139 W. 38th Street. 
- Davis, 366 Wabash Avenue. 


The 
New York Agena v: g H 
Chicago Agency: fi. 
“ does away entirely with all st 
running batteries, the 
expense. No belt—no s 
. Can be attache 
now using batteries. 
write for descriptive 


LAUNCH DESIGNS AND WORKING 
DRAWINGS FOR SALE. 
Special designs made to order. Send stamp for book- 
let of designs of modern gasoline launches. 
Harry J. Perkins, Naval Architect 
Grand — Mich. | 


» any 


atalog 








14 Main 8St., 


eaceotin sopra 


arting and 


arante:d; 






Motsinger Device Mfg. Co., 
Pendleton, Ind. 





—“— 
Cambridge, Mass 


“9N THE LEVEL” 


| or on ne grade: Ov EE, oes" ones or thro 





engine 








hills—it m + -— 
difference when 
you are riding on & 
HOLLEY 
Motor Bicycle 





PATENT AERIAL 


WIRE ROPE TRAMWAY 


For Transportation of Ore, Coal, Dirt, Timber, etc 
Perfect Grip Clip. Aheoletely Safe. 





(Trade Mark Registered.) 


Loads Automatically Unloads Aqwomat 


2 Centre Streét, New York City, N. Y. 
ie bre Lake Street, cmieaas i. 


Branch Offices, 
( mont Street, San Fraucisco, Cal. 


“HERCULES 
WIRE-ROPE 





Operated by One Man. Cost of Maintenance Low. ‘(apacity Largest UMtainable. 
A. LESCHEN & SONS ROPE COMPANY. sinrsce UM 


The machine fs 
agen made for 
ve motor and the 
pan for the ma 
a chine—a_ perfect 
combination that 

makes this machine positively the best, most reliable 


and most satisfactory on the . 
HOLLEY MOTOR co., Bradford, Pa. 


JESSOP'S,S 


ww JE F 






ieally. 





8, Mo. 
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Pat RY prin 







oe 


> 


ae 
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